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Description 
Technical Field 



i ■ 



J? !-, Pr ! Sen ' inVemi ° n re ' a,es t0 superior p38 MAP kinase inhibi < 0 *- selective phosphodiesterase IV (PDE 
IV) -nhrbrtors and the like. More particularly, the present invention relates to a pharmaceutical agem con all Z 3 thf 
azole compound having a prophylactic or therapeutic activity o. cytokine-mediated diseases based oh a p38 MAP 

.nase .nh.brtory activity a TNF-« production inhibitory activrty. a phosphodiesterase (PDE) i hib'ory activity and the 



Background Art ' 



[0002] pytokines such as TNF-a (tumor necrosis factor-a), IL-1 (interleukin-1 ) and the like are biolooieal ,„h, la n™ 

stress (Koj. A., B,och,m. Biophys. Acta, 1317, 84-94 (1996)). Although these cytokines play important roles in thP 
,mmune response when they are present a, an appropriate amount, it is though, that the oSZ^£^2 
w h a vane* of inflammatory diseases (Dinarello, C.A., Curr. Opin. .mmunol.. 3. 941-94^)) p38 MAP kinase 
wh,ch was cloned as a homologue of MAP kinase is involved in the control of production of t e e clkines and anal 

a dmoTc t" T* em n° UP,ed Wi,h and * 3 P ° SSibili,y ,hat ,he inhibi >- °< P38 mTf * nase Iv des 

Bristol J A a h in,la r a,0,V diSeaS6S (S,ein/ B - Anderson - D - Annual deport in Medicinal Chert "2 
Bristol, J.A. : Academic Press, vol.31, pages 289-298 1996) y ' ea Dy 

Sir (WO CO 93/l O 4 U 08^ andoLJ f! ^ are in JP-T 

rnnSi n ?J J J ? clenvatives are described in JP-T 9-505055 (WO 95/13067) respectively 

[0004] On the other hand, as thiazole compounds, the following compounds-are known: respec,,ve, y- 

1 ) 1 ,3-thiazole derivatives represented by the formula: 



1 1 * ■ 



- ••• • . ........ 

. . .11 />-R 1 



wherein R1 represents a cycloalkyl group, a cyclic amino group, an amino group optionally havina as substituent 
s , 1 or 2 lower alky., phenyl, acetyl or lower a.koxycarbonylacetyl, an alkyl group optionally hav ng as subst len 
(s) hydroxy carboxyl or lower alkoxycarbonyl, or a phenyl group optional having, as subsS(s 

t° f rb °, Xy " 1 " Pr ° Penyl ' R2 repr6Sen,S 8 Pyridyl Qr0Up 0pti - al| y ^ving, as JEZLSJX 
o mi P h 3 P ? yl 9r ° UP 0Pli0na " y haVi " 9 ' 85 substitu ent(s), lower alkoxy, lowe alkyl, hydroxy ha looen 

oxan A (Ta^I* WHiCh ana ' 9eSiC ' amipyretiC ' ^"inflammatory, anti-uLa ive mrom- 

boxane A2 (TXA 2 ) synthase-.nh.brtory, and platelet coagulation-inhibitory activities (Jp/eO-58981 ) 
2) 1 ,3-thiazole derivatives represented by the formula: 



htZ Ir r Pr6Se r • M 9r ° UP ' ^ a ' kenyl 9r ° Up ' an aryl 9 roup ' an aralk V' 9rou P , a cycloalkyl group a 
R?reZ!n,fr P y ' n9 ^ " P ° M ° r an amin0 optionally havfng subs Z t(s) 

hal no k ! 9f0UP 0Ptl0na " y substitu,ed with a "<yl 9roup(s), R3 represents a phenyl group oStonaMv 

hav ng substrtuentfs), or salts thereof, which have analgesic, antipyretic, anti-inflammatory anS ulceratie TXa! 
synthase-mhibrtory, and platelet coagulation-inhibitory activities (JP-A 61-1 0580) ulcerative, TXA,, 

3) 1 ,3-thiazole derivatives represented by the formula: 
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wherein R 1 represents an alkyl group, an alkenyl group: an aryl group, an aralkyl group, a cycloalkyl group, a 
heterocyclic group employing carbon as an attachment point or an amino group optionally having substituent(s), 
R? represents a ( 'pyridy1 group optionally substituted with alkyl group'(sj, R 5 represents an aryl group optionally 
having substituent(s), or salts thereof, which have analgesic, antipyretic, anti-inflammatory, anti-ulcerative, TXA 2 
synthase-inhibitpry, and platelet coagulation-inhibitory activities (USP 4.61 2,321 ),' 
,4) a compound of the formula 



RVS 




wherein R 1 represenis an optionally substituted phenyl, R 2 represents C^. 6 alkyl or (CH 2 ) n Ar, n represents 0-2, Ar 
represents an optionally substituted phenyl, R 3 represents a hydrogen or C,. 4 alkyl, R 4 ( represents a hydrogen, 
C.,.4 alkyl and the like, R 5 represents a hydrogen or C V4 alkyl, R 6 represents a hydrogen, C V4 alkyl and the like, 
•or a salt thereof, -having an. inhibitory activity of gastric acid secretion (OP-T 7^503023, WO93/15071), . » 

i5) a compound of the formula , , 



\ 




NR 5 * 6 



wherein R 1 represents pyridyl and the like, R 2 represents phenyl and the like, R 3 and R 4 represent a hydrogen or 
methyl, R 5 represents methyl and the like, and R 6 represents a hydrogen, methyl and the like, or a salt thereof, 
which is an antiinflammatory agent and antiallergic agent (DE-A-3601411), 
6) a compound of the formula 




wherein R 1 represents a lower alkyl substituted by halogen, R 2 represents pyridyl and the like, and R 3 represents 
phenyl and the like, or a salt thereof, having an antiinflammatory, antipyretic, analgesic and antiallergic activity 
(JP-A-5-70446), and 
7) a thiazole compound of the formula 



t 
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R 2 



lower alkyl gro U p(s) S^S^S^l V '7*™* 3 CyC '° alkyl 9r ° Up °P tiona,| y subs,i ^ by 

.ically a ccep.able JalUh^reo havina a sZt nh ^ P *T * 1?**" ^ *° Up ^ ^ 0r a bharmaceu 
11-49762) 9 h ' bl,0ry aC,IV,,y ° f TNF p P roduclion and '°' 'FN-y production (JP-A- 

[0005] Inasmuch as a p38 MAP kinase inhibitor. TNF-oc production inhibitor or PDF IV i„hM« .- 



Disclosure of the Invention 



'ound that a 1 ,3-thiazole compound (here- 
structure is substituted aUhe 5 poSon t»ZZ> ( W Charac,en2ed by a chemical structure where the 1 ,3-thiazcle 
compound of the formula (!a) * W * 9r ° UP ° P,l ° nal,y haVi " 9 subs '"^n,( S ) includes, tor example, a 



R 2 



wherein 



R 2 represents a pyridyl group optionally having substituent(s) and * 9 P ' 

re P rese "ts an aromatic group optionally having substituent(s), 

t^PeS «- - -y have, based on 

inhibitory activity, a PDE IV-inhib to^aSv and th! ZI „ k.nase-.nh.brtory activity, a TNF-ct production- 
such as stability and ^^^S2S^^' T 35 3 bharmace ^' product, 
based on these findings V Maclor V as a Pharmaceutical, and completed the present invention 

[0007] Accordingly, the present invention relates to 
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10 



15 



wherein Ar is an unsubstituted'or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
ring, and R is a hydrogen atom, an acyl group : or a monovalent aromatic group having not more than 10 carbon 
atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, 

(3) the agent of (1 ) or (2), wherein the 1 ,3-thiazole compound is a 1 /3-thiazole compound substituted at the 4-po- 
sition by an aromatic group optionally having substituent(s). 

(4) the agent of (1 ) or (2), wherein the 1 ,3-thiazole compound is a 1 ,3-thiazole compound substituted at the 2-po- 
sition by an aryl group optionally having substituent(s) or an amino group optionally having substituent(s), 

(5) the agent of (1) or (2), wherein the 1 : 3-thiazole compound is a compound of the formula 



20 




25 



30 



wherein R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituent(s), a heterocyclic 
group optionally having substituent(s), an amino group optionally having substituent(s) or an acyl group; 
R 2 represents a pyridyl group optionally having substituent(s); and 

R 3 represents an aromatic group optionally having substituent(s),. or a salt thereof, ■ j 

(6) the agent of (1) or (2), which is /a prophylactic or therapeutic agent of cytokine-mediated diseases,. 

(7) the compound of (5), wherein R 1 is 
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(i) a hydrogen atom, ' , ( 

(ii) a C V10 alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 . 14 aryl group 
or a C 7 . 16 aralkyl group [these groups may have substituent(s) selected from the group (substituent group A) 
consisting of oxo, halogen atom, C.,.3 alkylenedioxy, nitro, cyano, optionally halogenated C v6 alkyl, optionally 
halogenated C 2 _ 6 alkenyl, carboxy C 2 . 6 alkenyl, optionally halogenated C 2 . 6 alkynyl, optionally halogenated 
C 3 . 6 cycloalkyl, C 6 _ 14 aryl, optionally halogenated C^g alkoxy, C^.g alkoxy-carbonyl-C^.g alkoxy, hydroxy, C 6 . 14 
aryloxy, C 7 . 16 aralkyloxy. mercapto, optionally halogenated C|. 6 alkylthio, C 6 . 14 arylthio, C 7 . 16 aralkylthio, ami- 
no, mono-Cj.e alkylamino, mono-C 6 . 14 arylamino, di-C,. 6 alkylamino, di-C 6 . 14 arylamino, formyl, carboxy, C-j.g 
alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C^. 6 alkoxy-carbonyl, C 6 . 14 aryl-carbbnyl, C 7 . 16 aralkyl-carbonyl, C 6 . 14 
aryloxy-carbonyl, C 7 . 16 aralkyloxy-carbonyl, 5 or 6 membered heterocyclic carbonyl, carbamoyl, thiocar- 
bamoyl, mono-C^g alkyl-carbamoyl, di-C v6 alkyl-carbamoyl, C 6 . 14 aryl -carbamoyl, 5 or 6 membered hetero- 
cyclic carbamoyl, C,_ 6 alkylsulfonyl, C 6 . 14 arylsulfonyl, C^g alkylsulfinyl, C 6 . 14 arylsulfinyl, formylamino, C^. 6 
alkyl-carbonylamino, C 6 . 14 aryl-carbonylamino, C A , 6 alkoxy-carbonylamino, C^g alkylsulfonylamino, C 6 . 14 ar- 
ylsulfonylamino, C^g alkyl-carbonyloxy, Cg. 14 aryl-carbonyloxy, C^g alkoxy-carbonyloxy, mono-C^g alkyl-car- 
bamoyloxy, di-C^g alkyl-carbamoyloxy, C 6 . 14 aryl-carbamoyloxy, nicotinoyloxy, 5 to 7 membered saturated 
cyclic amino optionally having 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to one nitrogen atom and carbon atoms (this cyclic amino may 
have substituents selected from the group consisting of C^g alkyl, C 6 . 14 aryl, C V g alkyl-carbonyl, 5 to 10 
membered aromatic heterocyclic group and oxo), 5 to 10 membered aromatic heterocyclic group containing 
1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom, 
in addition to carbon atoms, sulfo, sulfamoyl, sulfinamoyl and sulfenamoyl], 

(iii) a monovalent heterocyclic group obtained by removing one arbitrary hydrogen atom from a 5 to 14 mem- 
bered heterocycle containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the 
above-mentioned substituent group A, 

(iv) an acyl group represented by the formula: 

-(C=0)-R 5 , -(C=0)-OR 5 , -(C=0) : NR 5 R 6 , -(C=S)-NHR 5 or -S0 2 -R 7 wherein R 5 represents (a) a hydrogen 
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and 
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• 

atom, (b) a C v6 alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 14 aryl 
group or a C 7 . 16 aralkyl group as defined in the above (ii) or (c) a heterocyclic group as defined in the above 
(in), R 6 represents a hydrogen atom or a C,. 6 alkyl group, R' represents (a) a C,. 6 alkyl group, a C 2 6 alkenyl 
group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group as defined in 
the above (ii), or (b) a heterocyclic group as defined in the above (iir), 

(v) an amino group (this amino group may have substituent(s) selected from the group consisting of (a) a C 
alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 14 aryl group er a C, " 
aralkyl group as defined in the above (ii), (b) a heterocyclic group as defined in the above (iii) (c) an acyl group 
as defined in the above (iv), and (d) a alkylidene group optionally having substituent(s) selected from the 
above substjtuent group A), or , 

(vi) a 5 to 7,'membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and arr oxygen atom in addition to one nitrogen 
atom and carbon atoms (this cyclic amino group may have substituent(s) selected from the group consisting 
of C,. 6 alkyl, C 6 . 14 aryl, C v6 alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo): 

R 2 represents a pyridyl group optionally having substituent(s) selected from the above.substituent group A-; 

R J represents (a) a C 6 . 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having sub- 
stituents selected from the substituent group A or (b) a monovalent aromatic heterocyclic group obtained by re- 
moving one arbitrary hydrogen atom from a 5 to 14 membered aromatic heterbcycle containing 1 to 4 of one or 
two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon 
atoms, said 5 to 14 membered aromatic hpterocycfe optionally having substiluent(s) selected from the substituent 
group.A, . . 

(8) the agent of (5), wherein 

i 

R 1 is (a) a C 6 . 14 aryl group (preferably C 6 . 10 aryl) optionally having 1 to 5 substituent(s) selected from halogen 
atom, optionally halogenated C v6 alkyl, carboxy C 2 . 6 alkenyl, optionally halogenated'C^ alkoxy, C,. 6 alkoxy- 

mono- or di-C 1:6 alkylamino, carboxy, C v6 alkoxy-carbonyl, mono- or 
, di-C,. 6 alkyl-carbamoyl, C 6 . 14 aryl-carbonylamino, C v3 alkylenedioxy, C,. 6 alkylthio. C 6 14 arylthio, C, R alkyl- 
sulfinyl, C 6 . 14 arylsulfinyl, C v6 alkylsulfonyl, C 6 . 14 arylsulfonyl and nitro. 

(b) a C V8 alkyl group optionally having 1 to.5 substituent(s) selected from halogen atom, optionally halogenated 
, C,. 6 a|kyl, carboxy C 2 . 6 alkenyl, optionally halogenated C,. 6 alkoxy, p,. 6 alkoxy-carbonyl-C, 6 alkoxy, hydroxy 

amino, mono- or di-C v6 alkylamino, carboxy, alkoxy-carbonyl, mono- or di-C^ alkyl-carbtamoyl and C fi 14 
aryl-carbonylamino, 107 ' 6 " 14 

(c) a C 3 . 6 cycloalkyl group (e.g., cyclohexyl) optionally having 1 to 5 substituent(s) selectedfrom halogen atom 
optionally halogenated C v6 alkyl, carboxy C 2 . 6 alkenyl, optionally halogenated C, 6 alkoxy, C, 6 alkoxy-carb- 
onyl-C,. 6 alkoxy, hydroxy, amino, mono- or di-C,. 6 alkylamino, carboxy, C M alkoxy-carbonyl, mono- or di-C, B 
alkyl-carbamoyl and aryl-carbonylamino, 

(d) a C 7 . 16 aralkyl group (e.g., phenyl-C,^ alkyl group), 

(e) a 5 to 10 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (e g 5 or 6 
membered aromatic heterocyclic group such as pyridyl, thienyl . and .the like), 

(0 a 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom 
(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms said 5 to 
14 membered aromatic heterocycle optionally having C 6 . 14 aryl (e.g., phenyl), alkyl-carbonyl or oxo (e. 
g., 5 or 6 membered non-aromatic cyclic amino group such as piperidino. piperazino and the like) 

(g) an amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following 
(1) to (7) [(1) C^e alkyl, (2) C 6 . 14 aryl, (3) C 7 . 16 aralkyl, (4) 5 or 6 membered heterocyclic group containing 1 
or 2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon 
atoms (e.g., pyr.dyl), (5) C V6 alkyl-carbonyl, c„ cycloalkyl-carbonyl, C 6 . 14 aryl-carbonyl, C 7 16 aralkyl-carb- 
onyl, alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl group, optionally having 1 to 3 substituent 
(s) selected from halogen atom, alkyl, alkoxy, carboxy, alkoxy-carbonyl, cyano, tetrazine and 
the like, (6) C 6 . 14 aryl-carbamoyl group optionally having 1 to 3 substituent(s) selected from halogen atom 
C, 6 alkyl, C^g alkoxy, carboxy, C,. 6 alkoxy-carbonyl, cyano, nitro, mono- or di-C^ alkylamino and the like 
and (7) di-C^alkylamino-C^g alkylidene], or 

(h) a carboxy group, 

(9) the agent of (5), wherein R1 is a C,^ aryl group optionally having alkylsulfonyl, 



6 
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(10) the agent of (5). wherein R 2 is a 4-pyridyl group optionally having substituent(s) ; 

(11) the agent of (5), wherein R 3 is a C 6 . 10 aryl group optionally having substituent(s) : 

(12) the agent of (5). wherein R 3 is a phenyl group optionally having substituent(s), 

(13) the agent of (5), wherein R 3 is a C 6 . 14 aryl group optionally having substituent(s) selected from the group 
consisting of halogen atom : C v3 alkylenedioxy, optionally halogenated C^g alkyl, carboxy C 2 _g alkenyL optionally 
halogenated C^g alkoxy : carboxy C v8 alkoxy, hydroxy C 6 . 14 aryloxy.. C,^ 6 alkoxy-carbonyl, C^g alkyl-carbonyloxy : 
mono- or di-C^g alkylamino and C^g alkoxy-carbonyl-C^g alkoxy : 

(14) the agent of (5) ; wherein R 3 is a phenyl group optionally having substitu'ent(s)'se!ected from the group con- 
sisting of halogen atom and C v6 alkyl group ; '* i 

(15) the agent of|(5), wherein R 1 is (a) an amino group optionally having 1 or £ acyl represented by the formula: 

• -(C=0)-R 5 or -(C=0)-NR 5 R 6 wherein each symbol is as defined above, (b) C^. 14 aryl group optionally having 
1 to 5 substituent(s) selected from C^g alkylthio : C 6 . 14 arylthio.. C v€ alkylsulfinyL C 6 . 14 arylsulfinyl, C^. s alkylsul- 
fonyl! C 6 . 14 arylsulfonyl and carboxy or (c) C v6 alkyl group optionally substituted by halogen atom, 
R 2 is a pyridyl group, and 

R 3 is a C 6 . 14 aryl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
C v6 alkyl.. optionally halogenated C,_g alkoxy and carboxy, 

(16) the agent of (5) : wherein R 1 is 

(i) C^g alkyL C 3 . 6 cycloalkyl or C 6 . 14 aryj optionally having 1 to 5 substituent(s) selected from halogen ^tom, 
optionally halogenated C v6 alkyL carboxy C 2 . 6 alkenyL optionally halogenated C v6 alkoxy : C^g alkoxy-carb- 
onyl-C^g alkoxy : hydroxy, amino, mono- or di-C v6 alkylamino, carboxy, C-,.g alkoxy-carbonyl, mono- or di-C,_ 6 
alkyl-carbamoyl and C 6 . 14 aryl-carbonylamino, 

(ii) a 5 membered heterocyclic group, 

(iii) an amino group optionally having 1 or 2 substituent(s) selected from (a) C^g alkyl, (b) C 6 . 14 aryl, (c) C 7 . 16 
aralkyl. (d) 6 membered heterocyclic group and (e) C^g alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C 6 . 14 aryl- 
carbonyl, C 7 . 16 aralkyl-carbonyl, C-j.g alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl, optionally 
having 1 to 3 substituent(s) selected from halogen atom, C,. 6 alkyl, C^g alkoxy, carboxy and C v6 alkoxy- 

■ .» • carbonyLoran amino group optionally having di-C^g alkylamino-CD^g alkylidene, . » 

(iy) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by C^g alkyl-carbonyl or oxo, or 
(v) a carboxy group; 

■' ' ■ ■ 

• R 2 is a pyNdyl group; and 1 ' 

R 3 is a Cg_iQ aryl group optionally having 1 to 3 substituent(s) selected from halogen atom. C-j.3 alkylenedioxy, 
optionally halogenated C,. 6 alkyl, carboxy C 2 _ 6 alkenyL optionally halogenated C^g alkoxy, hydroxy, C 7 . 16 aralky- 
loxy and C^g alkyl-carbonyloxy (two adjacent alkyl groups as substituents may be bonded to form a 5 membered 
non-aromatic carbon ring), 

(17) the agent of (5), wherein R 1 is a C 6 . 14 aryl group optionally having C^galkylsulfonyl, R 2 is a pyridyl group, and 
R 3 is a C 6 . 14 aryl group optionally having halogen atom(s), 

(18) the agent of (1) or (2), which is a prophylactic or therapeutic agent of asthma, chronic obstructive pulmonary 
disease (COPD), allergic disease (e.g., allergic dermatitis, allergic rhinitis), inflammation, Addison's disease, au- 
toimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral 
hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis, Alzheimer's dis- 
ease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis (e.g., chronic rheumatoid arthritis, os- 
teoarthritis), osteoporosis/toxemia (e.g., sepsis), Crohn's disease, ulcerative colitis, chronic pneumonia, pulmo- 
nary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob dis- 
ease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, con- 
gestive heart failure, hepatitis, kidney failure, nephritis, malignant tumor, transplantation, dialysis hypotension or 
disseminated intravascular coagulation, 

(1 9) the agent of (1 ) or (2), which is a prophylactic or therapeutic agent of chronic rheumatoid arthritis or osteoar- 
thritis, 

(20) N-ethyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example 23-269), 
N-propyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example 23-276), N- 
butyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-280), 
N-benzyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example 23-281), N-pro- 
pyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference . Example 23-290), N-isopro- 
pyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example 23-291), N-[4-(4-methoxyphe- 
nyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]-N'-phenylurea (Reference Example 23-296), 

4-[[[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example 23-299), 
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methyl 4-[2-|4-(methyltHio)phenyl]-5-(4-pyridyl)-i ,3-thia2ol-4-yl]phenyl ether (Reference Example 23-300) 
4-|4-(3 ! 5-dimethylphenyl)-5-(4-pyridyl)-1,3-thia20l-2-yl]phenylmethylsulfide (Reference Example 23-302) ' 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thia2ol-2-yl]phenylmethylsulfoxide (Reference Example 23-303) 
4-[4-(3 i 5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenylmethylsulf,oxide (Reference Example 23-305) : 
4-|4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]phenylmethylsulfone (Reference Example 23-306) 
4-[4-(3 : 5-d.methylphenyl)-5-(4-pyridyl)-1 ! 3-thia2ol-2-yl]phenylmethylsulfone (Reference Example 23-308) 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]phenylmelhylsulfide (Reference Example 23-309) 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]phenylmethylsulfide (Reference Example 23-310) 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ; 3-thia2ol-2-yl]phenylmethylsulfoxide (Reference Example 23-311) 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ..3-thia2ol-2-yljphenylmethylsulfoxide (Reference Example 23-31 2) ' 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]phenylmethylsulfone (Reference Example 23-313) 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]phenylmethylsulfone (Reference Example 23-31 4) 
N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]-N'-phenylurea (Reference Example 23-315) 
2-hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thia20l-2-yl]propionamide (Reference Example 23-325) 
4-[4-(3..4-dimethylphenyl)-5-(4-pyridyl)-1.3-thia20l-2-yl]phenylmethylsulfide (Reference Example 23-326) ' ■ 
4-[4-(3,4-dimethylphenyl)-5-(4,-pyridyl)-1 ,3-thia20l-2-yl]phenylmethylsulfoxide (Reference Example 23-327) 
4-[4-(3,4-d l methylphenyl).5 : (4-pyridyl)-1 ; 3-thia20l-2-yl]phenylmethylELilfone (Reference Example 23-328) ' 
2-hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-V3-thia2ol-2.-yl]acetamide (Reference Example 23-329) ' 
o?™' S " dimethy,Pheny,) " 5 " (4 " Pyrie,y,) " 1 ' 3 - ,hia20| - 2 -y | ] amin °)carbonyl]ben2oic. acid (Reference Example 

^ [l lti? ;5 " dimethylphenyl) " 5 " (4 " PyriClyl) " 1 • 3 - thia2o| - 2 -yHamino]carbcinylJben2oic acid (Reference Example 

4-(4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1 ,3-thia2ole (Reference Example 44-1 ) 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thia20l-2-yl]phenylsulfide (Reference Example 44-7) 

methyl 4-[4-(3-methylphenyl)-5-(4-pyhdyl)-1 ,3-thia2ol-2-yl]phenylsulfoxide.(Reference Example 44-8) 

methyl 4-[4-(3-methylphenyl)-5-(4-pyhdyl)-1 ,3-1hia2ol-2-yl]phenylsulfone (Reference Example 44-26) or a salt 

thereof, '' ■ 

(21) a method for inhibiting p38 MAP kinase, comprising administering an effective amount of a 1 3-thia2ole com- 
pound substituted at the 5-position by a pyridyl group optionally having substituent(s). a salt thereof or a prodrug 
thereof to a mammal, 1 . a 

(22) a method for inhibiting TNF-a production, comprising, administering an effective amount of a 1 3-thia20le 
compound substituted at the 5-position by a pyridyl group optionally having substituent(s), a salt thereof or a pro- 
drug thereof, excluding a compound of the formula ' i 




wherein Ar is an unsubstituted or substituted aryl group bonded to a thia2ole ring by a carbon atom of an aromatic 
ring, and R is a hydrogen atom, an acyl group, or a monovalent aromatic group having not more than 10 carbon 
atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, to a mammal 

(23) a method for prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD) allergic 
disease (e.g., allergic dermatitis, allergic rhinitis), inflammation, Addison's disease, autoimmune hemolytic anemia 
systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction' 
head trauma, spinal cord injury, brain edema, multiple sclerosis, Al2heimer's disease, Parkinson's disease amyo- 
trophic lateral sclerosis, diabetes, arthritis (e.g., chronic rheumatoid arthritis, osteoarthritis), osteoporosis toxemia 
(e.g., sepsis), Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis 
pulmonary tuberculosis, cachexia, arteriosclerosis, Creut2feldt-Jakob disease, virus infection, atopic dermatitis' 
AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, hepatitis kidney 
failure, nephritis, malignant tumor, transplantation, dialysis hypotension or disseminated intravascular coagulation 
which method comprises administering an effective amount of a 1 ,3-thia2ole compound substituted at the 5-position 
by a pyridyl group optionally having substituent(s), a salt thereof or a prodrug thereof to a mammal 

(24) a method for prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis, which method comprises 
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administering an effective amount of a 1,3-thiazole compound substituted at the 5-position by a pyridyl group 
optionally having substituent(s),'a saJt thereof or a prodrug thereof to a mammal. 
' * (25) use of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s). a salt thereof or a prodrug thereof for the production of a p38 MAP kinase inhibitory agent : 
(26) use of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof/ excluding a compound of the formula 




» 

■ 

wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
ring : and R is hydrogen atom ; acyl group, or a monovalent aromatic group having not more than 1 0 carbon atoms ; 
which is bonded to & nitrogen atom by a carbon atom of the aromatic ring : and a salt thereof, for the production 
of a TNF-a production inhibitory agent : 

(27) use of a 1 : 3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof for the production of an agent for the prophylaxis or treatment of asthma ; 
chronic obstructive pulmonary, disease (COPD) ; allergic disease (e.g., allergic dermatitis., allergic rhinitis)., inflam- 
mation.. Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, pso- 
riasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain edema, multiple 
sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis (e.g., chronic 
rheumatoid arthritis, osteoarthritis), osteoporosis, toxemia (e.g., sepsis), Crohn's disease, ulcerative colitis, chronic 
pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creut- 
zfeldt-Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac 
infarction, congestive heart failure, hepatitis, kidney failure, 'nephritis, malignant tumor, transplantation, dialysis 
hypotension or disseminated intravascular coagulation, and- , • 

(28) use of a 1 ,3-thiazole compound substituted at the 5-ppsition by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof for the production of an agent for the prophylaxis or treatment of chronic 
rheumatoid arthritis or osteoarthritis. 

» 

Best Mode to Practice the Invention 

[0008] In the present specification, as "acyl group", for example, there are an acyl group represented by the formula: 
-(C=0)-R 5 , -(C=0)-OR 5 , -(C=0)-NR5R6 s -(C=S)-NHR 5 or -S0 2 -R 7 (wherein R 5 represents a hydrogen atom, a hydro- 
carbon group optionally having substituent(s) or a heterocyclic group optionally having substituent(s), R 6 represents 
a hydrogen atom or a C^. e alkyl, R 7 represents a hydrocarbon group optionally having substituent(s) or a heterocyclic 
group optionally having substituent(s)) and the like. 

[0009] In the aforementioned formula, as "hydrocarbon group" of "hydrocarbon group optionally having substituent 
(s)" represented by R 5 , for example, there are an acyclic or cyclic hydrocarbon group (for example, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, aralkyl and the like) and the like. Among them, acyclic or cyclic hydrocarbon groups having 1 
to 16 carbon atom(s) are preferable. 

[0010] As "alkyl", for example, C^ 6 alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl and the like) and the like are preferable. 

[0011] As "alkenyl", for example, C 2 . 6 alkenyl (for example, vinyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
2-methyl-2-propeny1, 1-methyl-2-propenyl, 2-methyl-1-propenyl and the like) and the like are preferable. 
[0012] As "alkynyl", for example, C 2 . 6 alkynyl (for example, ethynyl, propargyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-hex- 
ynyl and the like) and the like are preferable. 

[0013] As "cycloalkyl", for example, C 3 . 6 cycloalkyl (for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and 
the like) and the like are preferable. 

[0014] As "aryl", for example, C 6 . 14 aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 
4-biphenylyl, 2-anthryl and the like) and the like are preferable. 

[0015] As "aralkyP', for example, C 7 . 16 aralkyl (for example, benzyl, phenethyl, diphenylmethyl, 1-naphthylmethyl, 
2-naphthylmethyl ; 2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl and the like) and the like are pref- 
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erable. 



"■ her a <S) ° f " hydrocart)on 9roup optionally having subs.i.uent(s)" represented by R* for example 

• 111 ° X ?k I"" at ° m ( ' 0r eXamP ' e; " UOrine - Ch ' 0rine = br0mine > iodi " e and the like). Cl 3 alkylenedioxW or 
example, methy ened.oxy, e.hylenedioxy and the like), nitro, cyano, optionally, halogena.ed L , a kyl JSJ 

genated C alkenyl, carboxy C 2 . 6 a.kenyl (for example, 2-carboxyetheny?, Larboxy-2-me, y^fhenyl and the T) 

P pht S ?% 6 K a ' k r y ' ,° Pti0na " y ha ' 09ena,ed C - CyCl ° alk ^ ar *' *« example pheny " ; 
2 naphthyl, 2-b.phenylyl, 3-b,phenylyl, 4-biphenylyl, 2-anthryl and the like), optionally halogenated C aikoxv c 

alkoxy-carbony.-C.e alkoxy (for example, ethoxycarbonylmethy.oxy and the like), hyd iTa^C^^te 

phenytoxy, , naph,hy,oxy, 2-naph.hy.oxy and the like), C ? . 16 ara.kyloxy (for example ben ylox £ "and t he 

thy h.o and the like) C 7 . 16 aralkylth.o (for example, benzylthio, phenethylthiq and the like), amino mono C c alkvlami 
no (for example, methylamino, e.hylamino and the like), mono-C 6 . 14 arylamino (for example phenylaTno \ nap ,hv 

Tdt^e S di h c amin ° T ,he !: ke) ' di " C '- 6 a ' kylamin0 ( ' 0r eXamP '" ^iethyLino. eTy^ethy am 
and the l.ke d,-C 6 . 14 arylamino (for example, diphenylamino and the like): formyl. carboxy carboxv-C I alkenvl car 

boxy. Cl . 6 alkyl C^ alkyl-carbony. (for example, acetyl, propiony, and Wk6,.^ 6 t^lS^^(fc^2™to " 
cyclopropylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl and the like) " C aikoxv ? !' 

oxycarbonyl, ethoxycarbony,, propoxycarbonyl. tert-butoxycarbonyl and he iiSfc arvTctbonv 1?^' 7 ' ' 
zoy, I 1 unaphthoyl, 2-naphthoy, and the like), C 7 . 16 aralkylLbonyi (for ^l^S^^Z^Z 
the like), Ce. 14 aryloxy-carbonyl (for example, phenoxycarbonyl and the like) C- aralkviJv rLn, i «„ ■ 
benzy,oxycarbony,,ph^ 

onvT aniThe T^' .hiomorpho.inocarbony, piperLin-1 ,lcaCS"S 

amoy a d , e VeT^^T^™™' 0 " exampie, methyLrbamoyl. e» - 

hamnu nil!? th r! f 1 " 6 ^y^ 3 "^ 1 < for e ^mple, dimethylcarbamoyl. diethylcarbamoyi ethylmethvlcar- 

STt " ^ ar V | - carbam °y | <'« ■»«**. Phenylcarbamoyl, 1 naphthylca^tnaTh- 
thylcarbamoyl and the hke), mono- or di-5 or 6 membered heterocyclic carbamoyl (for example 2-PVridvlcarbamovl 
3-pyndylcarbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-thienylcarbamoyl and the hke) C a Su^nvTS 

''ke),.P,6 ¥ .arylsulfonyl (for example, phenylsulfonyl, 1-naphthylsulfonyl, 2-riaphthylsolfonyl and the like) C arvl 
su fmyl (for example, phenylsulfinyl, 1 -naphthylsulfinyl, 2-naph.hy.sulfiny, a'nd the i). formylamino c'! a^ca7l 

Z^™^^"™!? 0 T ^ '! ke) ' C6 - 14 ary '- Carb0nyla -- ^ example, benLyZino nC " 
no and the like),.^ alkoxy-carbonylammo (for example, methoxycarbonylamino. ethoxycarbonvlamino oroooLar 

font^ ' ike) ' C i-e al ^'-"°ny'amino (I e^ZZsT^Z T^- 

onylam.no and the hke), C 6 . 14 arylsulfonylamino (for example, phenylsulfonylamino, 2-naphthylsulfonylamino 1 naoh 
thyteulfonylammo and the like), C,. 6 alkyl-carbonyloxy (for example, acetoxy. propionyloxy and the liS C 22 
carbony.oxy (for example, benzoyloxy, naphthylcarbony.oxy and the like), C, JaLy JZyZ (for «e^e7h 
oxycarbonyloxy ethoxycarbony.oxy, propoxycarbonyloxy, butoxycarbonyjyand the like), r^Zl* 
loxy (for example, methylcarbamoyloxy, ethylcarbamoyloxy and the like) di-C alkvl rarhamoJinv! /, ° arbam 7 
«y,carbamoy,ox, diethylcarbamoyloxy a'nd the like), C , 4 aryl "clt ^SiS^SX^Z^ 
naphthylcarbamoyloxy and the .ike), nicotinoyloxy, 5 to 7 membered saturated eye ic amino iSSSS'- 
uent(s) 5 to 1 0 membered aromatic heterocyclic group (for example, 2-thieny., S-Leny Sp^SSVSSZ 
dl.' n , Y h 1 1 U r ly J\ 4 ; qUin °^ 1 ' 5 - qUin ° lyl ' 8 - qUin0lyl ' 1 -^°"ino.yl, 3-isoquinolyl, 4 "soquS 1^2' t 
a^eC^ -en^thienyl, 3-benzo^ieny,, L 20[ U, ^S^' 

[001 7] The "hydrocarbon group" may have 1 to 5, preferably 1 to 3 aforementioned substituent(s) at a substitutable 
pos t, on and, when the number of substituents is 2 or more, respective substi.uents may be he same or diSe en 
[0018] As aforementioned "optionally halogenated C,. 6 alkyl". for example, there are c" 6 alkyl JoTLxampte ma hvl 

TsZ^??^ ? Uty '' iS ° bUtyl ' SeC - bUtyl ' P^ 1 ' "exy. and the like) ^tJ^^XSl 
to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like) Examples thTre of 
are methyl, chloromethyl. diflubromethyl, trichloromethyl, trifluoromethyl ethyl 2-bromoethvl 2 2 ? trifiuZ^ 
tafluoroethyl, propyl , 3 3,3-M.uoropropy,, isopropyl, bu^l, 4AAmJ^£S£3^^ 
pentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl and the like P V ' 

[001 9] As the aforementioned "optionally halogenated C 2 . 6 alkenyl", for example, there are C, c alkenvl (for examol* 
,nyl propeny., rsopropenyl, 2-buten-1-yl, 4-pen,en-1-yl, 5-hexen-1-y,) and thehke option^* ^Zs ^Z 

111 '° 9en at ° m(S) (f ° r 6Xample ' " UOrine - chlorine - bromine . ^dine and the like) 9 ' P V 

0020] As the aforementioned "optionally halogenated C 2 . 6 alkynyl", there are C 2 6 alkynyl (for example 2-butvn 
1-yl, 4-pen yn-1 -yl, 5-hexyn-1 -yl and the like) and the like optionally having 1 to 5 preferably To ThlZn a Z 
(for example, fluorine, chlorine, bromine, iodine and the like) Prererabiy 1 to 3 halogen atom(s) 

[0021] As the aforementioned "optionally halogenated C 3< cycloalkyl", for example, there are cycloalkyl (for ■ 
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example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like) and the like optionally having 1 to 5, preferably 
1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof are cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4.4-dichlorocyclohexyl. 2.2,3., 3-tetrafluorocyclopentyl, 4-chlorocyclohexyl and the 
like. \ • 

[0022] As the aforementioned "optionally halogenated C v8 alkoxy", for example, there are C,. 8 alkoxy (for example, 
methoxy. ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,, sec-butoxy, pentyloxy, hexyloxy and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the 
like). Examples thereof are methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trifluqroethoxy, propoxy, isopro- 
poxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy! pentyloxy, hexyloxy and the like. 

[0023] As the aforementioned "optionally halogenated C,. 6 alkylthio". for example, there are C,_ 6 alkylthio (for ex- 
ample, methylthio, ethylthio, propylthio, isopropylthio! butylthio, sec-butylthilo, tert-butylthio and the like) and .the like 
optionally having 1 to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the 
like). Examples thereof are methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, 
butylthio. 4,4,4-trifluorobutylthio, pentylthio, hexylthio and the like, 

[0024] As "5 to 7 membered saturated cyclic amino" of the aforementioned "5 to 7 membered saturated cyclic amino 
optionally having substituent(s)", there are 5 to 7 membered saturated cyclic amino optionally containing 1 to 4 of one 
or two kinds of heteroatom(s)selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one 
nitrogen atom and carbon atoms and examples thereof are pyrolidin-1 -yl, piperidino, piperazin-1 «yl, morpholino, thio- 
morpholino, hexahydroazepin-1 -yl and the like. . , 
[0025] As "substituents" of the "5 to 7 membered saturated cyclic amino optionally having substituent(s)", for exam- 
ple, there are 1 to 3 C^. 6 alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, ten-butyl, pentyl, 
hexyl and the like), C 6 . 14 aryl (for example, phenyl, 1-naphthyl, 2-naphthyl. 2-biphenylyl. 3-biphenylyl : 4-biphenylyl, 

2- anthryl and the like), C,_ 6 alkyl-carbonyl (for example, acetyl, propionyl and.the like), 5 to 10 membered aromatic 
heterocyclic group (for example. 2-thienyl, 3-thienyl, '2-pyridyl, 3-pyridyl, 4-pyridyl. 2-quinolyl, 3-quinolyl, 4-quinolyl, 
5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinoiyl. 4-isoquinolyl. 5-isoquinolyl, 1-indolyl. 2-indolyl. 3-indolyl. 2-benzo- 
thiazolyl, 2-benzo[b]thienyl ; 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like), oxo and the like. 
[0026] As "heterocyclic group" of "heterocyclic group optionally having substituent(s)" represented by R 5 . for exam- 
ple, there<is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 14 membered (mono- 
cyclic, bicyclic or tricyclic) heterocycle containing 1 to 4 of one or two kinds, of heteroatom(s) selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 
to . 10 membered) aromatic heterocycle, (ii) a 5 to 1 0 membered non-aromatic heterocycle or (iii) a 7 to 10 membered 
bridged heterocycle. * 

[0027] As the aforementioned "5 to 14 membered (preferably 5 to 1 0 membered) aromatic heterocycle", there are 
an aromatic heterocycle such as thiophene, benzo[b]thiophene, benzo[b]furan, benzimidazole, benzoxazole, benzo- 
thiazole, benzisothiazole, naphtho[2,3-b]thiophene, furan, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, 
pyridazine, indole, isoindole, 1H-indazole, purine, 4H-quinolizine, isoquinoline,.quinoline, phthalazine, naphthyridine, 
quinoxaline, quinazoline, cinnoline, carbazole, p-carboline, phenanthridihe, acridine, phenazine, thiazole, isothlazole, 
phenothiazine, isoxazole, furazan, phenoxazine and the like, and a ring formed by fusing these rings (preferably mono- 
cyclic) with one or more (preferably 1 to 2) aromatic ring(s) (for example, benzene ring and the like). 
[0028] As the aforementioned "5 to 10 membered non-aromatic heterocycle", for example, there are pyrrolidine, 
imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, thiomorpholine, dioxazole, oxadiazoline, thi- 
adiazoline, triazoline, thiadiazole, dithiazole and the like. 

[0029] As the aforementioned "7 to 1 0 membered bridged heterocycle", for example, there are quinuclidine, 7-azabi- 
cyclo[2.2.1]heptane and the like. 

[0030] The "heterocyclic group" is preferably a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or 
bicyclic) heterocyclic group containing preferably 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms. More particularly, examples thereof are an 
aromatic heterocyclic group such as 2-thienyl. 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-qui- 
nolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1 -isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, pyrazinyl, 2-pyrimidinyl, 
4-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl. 3-isoxazolyl, 1-indotyl, 2-indolyl, 3-indolyl, 2-benzo- 
thiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like, and a non-aromatic 
heterocyclic group such as 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-imidazolinyl, 4-imidazolinyl, 2-pyrazolidinyl, 

3- pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2-piperidyl, 3-piperidyl, 4-piperidyl, 1 -piperazinyl, 2-piperazinyl, morpholino, 
thiomorpholino and the like. 

[0031] Among them, for example, a 5 or 6 membered heterocyclic group containing 1 to 3 heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms is further preferable. More par- 
ticularly examples thereof are 2-thienyl, 3-thienyl, 2-pyridyt, 3-pyridyl, 4-pyridyl, 2-furyl, 3-furyl, pyrazinyl, 2-pyrimidinyl, 
3-pyrrolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyL 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-imidazolinyl, 4-imida- 
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zolinyl, 2-pyrazolidinyl ; 3-py'razolidinyl, 4-pyrazolidinyl : piperidino, 2-piperidyL 3-piperidyl, 4-piperidyL 1-piperazinyl. 
2-piperazinyl, morpholino : thiomorpholino and the like. 

[0032] As "substituent(s)" of "heterocyclic group optionally having substituent(s)", for example! there are the same 
"substituent(s)" as substituent(s) of ".hydrocarbon group optionally having substituent(s)" represented by R 5 . 
[0033] The "heterocyclic group" may have.1 to 5 : preferably 1 to 3 aforementioned substituent(s) at a substitutable 
position and : when the number of substituents is 2 or more ; respective substituents may be the same or different. 
[0034] As "C^ 6 alkyl" represented by R 6 , for example, there are methyl, ethyl., propyl, isopropyl. butyl, isobutyl. sec- 
butyl tert-butyl, pentyl, hexyl and the like. 

[0035] As "hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substituent 
(s)" represented by R?, for example, there are the aforementioned "hydrocarbon group optionally having substituent 
(s)" and "heterocyclic group optionally having substituent(s)" represented by R 5 . respectively. 
[0036] As "hydrocarbon group optionally having substituent(s)" represented by R\ for example, there are "hydro- 
carbon group optionally having substituent(s)" represented by R 5 . 

[0037] As "heterocyclic group optionally having substituent(s)" represented by R 1 , for example, there are "hydrocar- 
bon group optionally having substituent(s)" represented by R 5 . 

[0038] As "amino group optionally having substituent(s)" represented by R 1 . for example, there are (1) an amino 
group optionally having 1 or 2 substituent(s)and (2) a cyclic amino group optionally having substituent(s). and the like. 
[0039] As "substituent(s)" of "amino group optionally having 1 or 2 substituent(s)" of the aforementioned (1). for 
example, there are a hydrocarbon group optionally having substituent(s), a heterocyclic group optionally having sub- 
stituent(s), an acyl group, an alkylidene group optionally having substituent(s), and the like. As these "hydrocarbon 
group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)", there are the same 
"hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)" as those 
represented by R 5 described above ; respectively. 

[0040] As "alkylidene group" of "alkylidene group optionally having feubstituent(s)", for example, there are aC 16 
alkylidene group (for example, methylene, ethylidene, propylidene and the like) and the like. As "substituent(s)" of 
"alkylidene group optionally having substituent(s)", there are A to 5, preferably 1 to 3 same substituent(s) as "substituent 
(s)" of "hydrocarbon group optionally having substituent(s)" represented by R 5 . 

] ore _ent io n ed "substituent(s)" of "amino group optionally having 1 or 2 substituent 

(s)" is 2, respective substituent(s) may be the same or different.' ' 1 '" ' " 

[0042] As "cyclic amino group" of '"cyclic amino group . optionally having substituent(s)" of the aforementioned (2). 
there are a 5 to 7 membered non-aromatic cyclic amino group;' optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom and 
carbon atoms. More particularly, examples thereof are pyrrolidln-1-yl, piperidino.-piperazin-1-yl, morpholino. thiomor- 
pholino, hexahydroazepin-1 -yl, imidazolidin-1-yl, 2,3-dihydro-1 H-imidazol-1 -yl, tetrahydro-1 (2H)-pyrimidinyl, 3,6-dihy- 
dro-1(2H)-pyrimidinyl, 3,4-dihydro-1 (2H)-pyrimidinyl and the like. As "substituent(s)" of "cyclic amino optionally having 
substituent(s)", there are 1 to 3 same ones as "substituent(s)" of "5 to 7 membered saturated cyclic amino group 
optionally having substituent(s)" which were described in detail as "substituent(s)" of "hydrocarbon group optionally 
having substituent(s)" represented by R 5 . 

[0043] Examples of the 5 to 7 membered non-aromatic cyclic amino group having one oxo, there are 2-oxoimtdazo- 
lidin-1-yl, 2-oxo-2,3-dihydro-IH-imidazol-1-yl, 2-oxotetrahydro-1(2H)-pyrimidinyl, 2-oxo-3 l 6-dihydro-1(2H)-pyrimidinyl, 
2-0X0-3 ,4-dihydro-1 (2H)-pyrimidinyl, 2-oxopyrrolidin-1 -yl, 2-oxopiperidino, 2-oxopiperazin-1 -yl, 3-oxopiperazin-1 -yl' 
2-oxo-2,3,4,5, 6,7-hexahydroazepin-1 -yl and the like. 

[0044] As R 1 , an amino group optionally having substituent(s) and an aryl group optionally having substituent(s) are 
preferable. As further preferable example of the "amino group optionally having substituent(s)" is an amino group 
optionally having t or 2 acyl represented by the formula: -(C=0)-R 5 , -(C=0)-OR 5 , -(C=0)-NR5R6, ~(C=S)-NHR 5 or 
-S0 2 -R 7 [wherein respective symbols represent the same meanings as described above]. 

[0045] More preferable example is an amino group optionally having 1 or 2 acyl represented by the formula: -C(C=0) 
-R 5 or -(C=0)-NR 5 R6 [wherein respective symbols represent the same meanings as described above]. 
[0046] As the "aryl group optionally having substituents)", for example, there is preferably a C 6 _ 14 aryl group (pref- 
erably a phenyl group and the like) optionally having 1 to 5 substituent(s) selected from C V6 alkylthio, C 6 . u arylthio, 
c i-6 alkylsulfinyl, C 6 . 14 arylsulfinyl, C v6 alkylsulfonyl, C 6 . 14 arylsulfonyl and carboxy. 
[0047] Particularly, as R 1 , there are mentioned 

(a) C 6 . 14 aryl group (preferably C 6 . 10 aryl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated C,_ G alkyl, carboxy C 2 . 6 alkenyl, optionally halogenated alkoxy alkoxy-carbon- 
yl-C v6 alkoxy, hydroxy, amino, mono- or di-C^ alkylamino, carboxy, C,_ 6 alkoxy-carbonyl, mono- or di-C^g alkyl- 
carbamoyl, C 6 . 14 aryl-carbonylamino, C,. 3 alkylenedioxy, C v6 alkylthio, C 6 . 14 arylthio, alkylsulfinyl, C^ 14 ar- 
ylsulfinyl, C 1-6 alkylsulfonyl, C 6 . 14 arylsulfonyl, nitro and the like, 
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(b) C^e alkyl group optionally having 1 to 5 substituent(s) selected from halogen atom., optionally halogenated 
alkyL carboxy C 2 . 6 alkenyl, optionally halogenated C v6 alkoxy.. C v6 alkoxy-carbonyl-C v6 alkoxy : hydroxy.. amino : 
mono- or di-C^g alkylaminot carboxy, C.,. 6 alkoxy-carbonyl, mono- or di-C^.g alkyl-carbamoyl and C 6 . 14 aryl-car- 
bonylamino, » 

5 (c) C 3 _ 6 cycloalkyl group (e.g. : cyclohexyl) optionally having 1 to 5 substituent(s) selected trom halogen atom, 

optionally halogenated C n _ 6 alkyL carboxy C 2 . 6 alkenyL optionally halogenated C^ 6 alkoxy : C,. 6 alkoxy-carbon- 
yl-C v6 alkoxy, hydroxy, amino, mono- or di-C^.g alkylamino, carboxy, C,_ 6 alkoxy-carbonyl, mono- or di-C^.g alkyl- 
carbamoyl and C 6 . 14 aryl-carbonylamino, 

(d) C 7 . 16 aralkyl group (e.g., phenyl-C^g alkyl group), ' 
10 (e) 5 to 10 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) selected 

from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (e.g., 5 or 6 membered 
aromatic heterocyclic group such as pyridyl, thienyl and the like), 

(f) 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, which may have 

15 C 6 . 14 aryl (e.g., phenyl), C v6 alkyl-carbonyl or oxo, such as 5 or 6 membered non-aromatic cyclic amino group (e. 

g., piperidino, piperazino and the like), 

(g) amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following (1) to 
(7) K 1 ) c i-6 alkvl > ( 2 ) C 6-14 af y'= < 3 ) C 7 . 16 aralkyl, (4) a 5 or 6 membered heterocyclic group (e.g., pyridyl) containing 
1 or 2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 

20 (5) C v6 alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C 6 _ 14 aryl-carbonyL C 7 . 16 aralkyl-carbonyl, C v6 alkyl-carbamoyl 

or 5 or 6 membered heterocyclic carbonyl group optionally having 1 to 3 substituent'(s) selected from halogen 
atom, C v6 alkyl, C,. 6 alkoxy, carboxy, C v6 alkoxy-carbonyl.. cyano, tetrazine and the like, (6) C 6 . 14 aryl-carbamoyl 
group optionally having .1 to 3 substituent(s) selected from halogen atom, C,. 6 alkyl, C,. 6 alkoxy, carboxy, C,. 6 
alkoxy-carbonyl, cyano, nitro, mono- or di-C^g alkylamino and the like, (7) di-C v6 alkylamino-C^g alkylidene], or 

25 (h) carboxy group and the like are preferable. 

[0048] As the "pyridyl group" of the "pyridyl group optionally having substituent(s)" represented by R 2 , 1-, 2-, 3- or 
4-pyridyl group and the like are used;.- , • ' ■ 'i 

[0049] As the "substituent(s)" of the "pyridyl group optionally having substituent(s)" represented by R 2 , for example, 

30 • those similar to the "substituent(s)" of the "hydrocarbon group optionally having substituent(s)" represented by the 
aforementioned R 5 are used. 1 . 

[0050] The "pyridyl group" may have .1 to 5 : preferably'1 to 3, substituent(s) such as those mentioned above ( at 
substitutable position(s). When the number of substituent is 2 or more, the respective substitueht(s) may be the same 
or different. In addition, the nitrogen atom in the ring of the "pyridyl group" may be N-oxidized. 

35 [0051] R 2 is preferably a pyridyl group optionally having substituent(s) (e.g., 3-pyridyl group, 4-pyridyl group and the. 
like, preferably 4-pyridyl group). 

[0052] As R 2 pyridyl group optionally having 1 or 2 substituent(s) selected from the group consisting of C^g alkyl 
(e.g., methyl), hydroxy and C t .g alkyl-carbonyloxy (e.g., acetyloxy) and the like are preferable. 
[0053] As the "aromatic group" of "aromatic group optionally having substituent(s)" represented by R 3 , for example, 
40 there are an aromatic hydrocarbon group, an aromatic heterocyclic group and the like. 

[0054] As the "aromatic hydrocarbon group", examples thereof include a C 6 _ 14 monocyclic or fused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group. As examples, there are a C 6 . 14 aryl group and the like such as phenyl, 1 -naph- 
thyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl and the like. 

[0055] As the "aromatic heterocyclic group", there are a 5 to 1 4 membered (preferably 5 to 1 0 membered)(monocyclic 
45 or bicyclic) aromatic heterocyclic group containing preferably 1 to 4 of one or two kinds of 'heteroatom(s) selected from 
a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and the like and, more particularly, 
there are an aromatic heterocyclic group such as 2-thienyl, 3-thienyL 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, pyrazi- 
nyl, 2-pyrimidinyl, 4-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl, 1-indolyl, 2-indolyl, 
50 3-indolyl, 2-benzothiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like. 
[0056] As the "substituent(s)" of the "aromatic group optionally having substituent(s)", there are 1 to 5, preferably 1 
to 3 same substituent(s) as "substituent(s)" of "hydrocarbon group optionally having substituent(s)" represented by the 
aforementioned R 5 . When the number of substituents is 2 or more, respective substituents may be the same or different. 
The adjacent two substituents may form a 4 to 7 membered non-aromatic carbon ring. Preferably, it is a 5 membered 
55 non-aromatic carbon ring. 

[0057] R 3 is preferably a C 6 . 10 aryl group optionally having substituent(s). More preferably, it is a phenyl group op- 
tionally having substituent(s). The substituent of these C 6 . 10 aryl group and phenyl group is preferably 1 to 3 substituent 
(s) selected from halogen atom, C v3 alkylenedioxy, optionally halogenated C^g alkyl, carboxy C 2 . 6 alkenyl, C 3 . 6 cy- 
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cloalkyl optionally halogenated C ve alkoxy : hydroxy, C 7 . 16 aralkyloxy, alkyl-carbonyloxy and carboxy. Particularly 
preferably it is optionally halogenated alkyl (e.g., C v3 alkyl such as methyl', ethyl and the like) s optionally halo- 
genated C v6 alkoxy (e.g. : C,. 3 alkoxy such as methoxy, ethoxy and the like). The two adjacent alkyl groups as stib- 
stituents.may be bonded to form a 5 membered non-aromatic carbon ring. 

[0058] When compound (I) or compound (la) is used as a TNF-a production inhibitor the compound (I) or compound 
(la) does not include a compound of the formula • 




i 

wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by" a carbon atom of the aromatic 
ring, and R is a hydrogen atom : acyl group : or a monovalent aromatic group having not more than 10 carbon atoms, 
which is bonded to a nitrogen atom by a carbon atom of the aromatic ring. ' ' 
[0059] As the compound (I), for example, compound (la), is preferable. • 
[0060] As compound (la) : the following compounds of (A)-(B) and the like are preferable. 

» » 

i 

(A) A compound (la), wherein R 1 is (a) an amino group which may have 1 or 2 acyl of the formula: -(C=0)-R 5 or 
-(C=0)-NR5R6 wherein each symbol is as defined above or (b) a C 6 _ 14 aryl group optionally having 1 to 5 substituent 
(s) selected from C v6 alkylthio, C 6 . 14 arylthio, alkylsulfinyL C 6 . 14 arylsulfinyl, C n _ 6 alkylsulfonyl, C 6 . 14 arylsul- 
fonyl and carboxy and the like; R 2 is pyridyl group optionally having 1 to 5 substituent(s) selected from alkyl.. 
hydroxy and C r _ 6 alkyl-carbonyloxy; and R 3 is a C 6 . 14 aryl group optionally having 1 to 5 substituent(s) selected 
from halogen atpm, optionally halogenated C^alkyl, optionally halogenated C v6 alkoxy and carboxy. 

(B) A compound (la) wherein R1 is (i) C^galkyL C 3 . 6 cycloalkyl or C 6 . 14 aryj (preferably C 6 . 10 aryl) optionally having 
1 to 5 substituent(s) selected from halogen atom, optionally halogenated C v6 alkyl, carboxy C 2 . 6 alkenyl, optionally 
halogenated C v6 alkoxy, alkoxy-carbonyl-p^ alkoxy : hydroxy, amino, mono- or di-C^ alkylamino, carboxy, 
C^g alkoxy-carbonyl, mono- or di-C^ alkyl-carbamoyl and C 6 . 14 aryl-carbonylamino, (ii) a 5 membered hetero- 
cyclic group, ( 

(iii) an amino group optionally having 1 or 2 substituent(s) selected from (1 ) C v6 alkyl , (2) C 6 . 14 aryl, (3) C 7 16 aralkyl, 
(4) 6 membered heterocyclic group and (5) C v6 alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, aryl-carbonyl, C 7 . 16 
aralkyl-carbonyl, alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl, each optionally having 1 to 3 
substituent(s) selected from halogen atom, C V6 alkyl, alkoxy, carboxy and alkoxy-carbonyl, or an amino 
group optionally having di-C^g alkylamino-C^g alkylidene, 

(iv) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by C,_ 6 alkyl-carbonyl or oxd, or 

(v) a carboxy group; 

R 2 is a pyridyl group optionally having 1 to 3 substituent(s) selected from C, 6 alkyl, hydroxy and C 1 e alkyl-carb- 
onyloxy; 

R 3 is a C 6 . 10 aryl group optionally having 1 to 3 substituent(s) selected from halogen atom, C V3 alkylenedioxy, 
optionally halogenated alkyl, carboxy C 2 . 6 alkenyl, optionally halogenated C v8 alkoxy, hydroxy, C 7 . 16 aralky- 
loxy and alkyl-carbonyloxy (two adjacent alkyl groups as substituents may be bonded to form a 5 membered 
non-aromatic carbon ring). 

[0061] Moreover, preferable examples of compound (I) and compound (la) include: 

[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thia2ol-2-yl]amine (Reference Example 13-14), 
[4-phenyl-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example 13-15), 
N-methyl [4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example 13-16), 
N-methyl [4-phenyl-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 1 3-47), 
N-methyl [4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 13-69), 
N-methyl [4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 1 3-70), 
N-methyl [4-(4-bromophenyl)-5-(4-pyridyi)-1,3-thiazol-2-yl]amine (Reference Example 13-71)', 

2- phenyl-N-[4-phenyl-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example 23-29), 

3- phenyl-N-[4-phenyl-5-(4-pyridyl)-1 ,3-thiazol-2-yl]propionamide (Reference Example 23-30), 
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N-[4-(3-chlorophenyl)-5-(4-pyridyl)-1 ! 3-thiazol-2-yl]acetamide (Reference Example 23-49), 
N-[4-(3-chlorophenyl)-5-(4-pyridyl)-1 : 3-thia20l-2-yl]propionamide (Reference Example 23-50) ; 
N-[4-(3-methy!phenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example 23-51 ) } • • 

N-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]propionamide (Reference Example 23-52) : 
[4-(3-chlorophenyl)'-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-59), 
[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-60), 
[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazo1-2-yl]amine (Reference Example 23-61 ) ; 
, [4-(4-methylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reference Example 23-62), 
N-[4-phenyl-5-(4-pyridyl)-1 : 3-thiazol-2-yl]acetamide (Reference Example 23-71). 
N-.phenyl-[4-(4-njethoxyphenyl)-5-(4-pyridyl)-T ; 3-lhiazol-2-yl)amine (Reference Example 23-80), 
N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-£-yl]nicotinamide (Reference Example 23-101), 
N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yt]isonicotinamide (Reference Example 23-102), 
[4-(3M-dimethylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]amine (Reference Example 23-125), 
N-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example 23-128), 
[4-(2-naphthyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-144), 
N-ethyl-N , -[4-(4-mefhoxyphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]urea (Reference Example 23-156), 
N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]isonicotinamide (Reference Example 23-200), 
N-ethyl-[4-(4-methoxypheny!)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reference Example 23-269), 
N-propyl-[4-(3 : 5-dimethylphenyl)-5-(4-pyridy[)-1 : 3-thiazol-2-yl]amine (Reference Example 23-276), » 
N-butyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiaz6l-2-yl]amine (Reference Example 23-280), 
N-benzyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]amine (Reference Example 23-281), 

i 

N-propyl-[4-(4-methoxyphenyl)-5-(4-pyrid^l)-1 ,3-thiazol-2-yl]amine (Reference Example 23-290), 
N-isop'ropyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-291), 
N-[4-(4-methoxyphenyl)-5-(4-pyridy1)-1 .3-thiazol-2-yl]-N'-phenylurea (Reference Example 23-296), 
4-[[[4-(4-methoxyphehyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example 23-299), 
methyl 4-[2-[4-(methylthio)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-4-yl]phenyl ether (Reference Example 23-300), 
4-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsurfide (Reference Example 23-302), 
4-[4-(4-methoxyjDhenyl)-5-(4-pyridyl)-1 ,3-thiazbl-2-yl]phenylmethylsulfoxide (Reference Example 23-303), . « 
4-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmetlpylsu|foxide (Reference Example 23-305), 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfone (Reference Example 23-306), 
4-[4-(3,5-.dimethylphenyl)-5-(4-pyridy^ (Reference Example 23-308), 

' •4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenylmethylsulfide (Reference Example 23-309), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfide (Reference Example 23-310), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfoxide (Reference Example 23-311), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfoxide (Reference Example 23-312), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfone (Reference Example 23-313), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfone (Reference Example 23-314), 
N-[4-(3,5-dlmethylphenyl)-5-(4 : pyridyl)-1,3-thjazol-2-yl]-N'-phenylurea (Reference Example 23-315), 
2-hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]propionamide (Reference Example 23-325), 
4-[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfide (Reference Example 23-326), 
4-[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfoxide (Reference Example 23-327), 
4-[4-(3,4-dimethylphenyl)-5-(4-pyrldyl)-1 ,3-thiazol-2-yl]phenylmethylsulf6ne (Reference Example 23-328), 

2- hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example 23-329), 
4-[[[4-(3 l 5-dimethylphenyl)-5-(4-pyridyl)-1 l 3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example 
23-337), 

3- [[[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example 
23-342), sa|ts thereof and the iike. 

[0062] Preferable examples of compound (I) and compound (la) further include 4-(4-fluorophenyl)-2-phenyl-5-(4-py- 
ridyl)-1 ,3-thiazole (Reference Example 44-1), methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenylsulfide 
(Reference Example 44-7), methyl 4-[4-(3-methylphenyl)-5^(4-pyridyl)-1 ,3-thiazol-2-yl]phenylsulfoxide (Reference Ex- 
ample 44-8), methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylsulfone (Reference Example 44-26) and 
the like. 

[0063] Furthermore, as compound (I) and (la), 

(S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1,3-thiazol-2-yl]nicotinamide l 
(R)-N-[4-(3-methy|phenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1,3-thiazol-2-yl]nicotinamide l 
. (S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1,3-thiazol-2-yl]-2-methylnicotinamide, 
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2 mm": k XP ; enyl) " 5 - (2 " (1 - phen y |e,h y |amino )- 4 -Py ri dyl)-1,3-thia2ol-2-yl]-2-me.hylnjcoIin6mide 
JrI w m m ^iK^ ^h^^I! ^ P^® n y'^'^y'^ m ' n ®)"^"Py r '' : 'y0'1 !3'thia2ol-2-yl]-2-chloronicoiinarnide. , 

S'mS '^1? ! 6ny t (2 - (1 - phen y |e,h y |amino ^ 4 -Py ri dyl)-1.-3-thia2ol-2.yl]-2-chloronicotinamide: 
m!r " m6yP 7 ) 2 -< 1 -P hen y |e ' h y | amino)-4-pyridyl)-1 ! 3.thiazol-2-yl)-2-me.hoxynicotinamide 
k uTiiV ? VP hehyl) - 5 - ,2 - (1 - phen y |e,h y ,amino )- 4 -Py ri dyl)-1 ; 3-.hia2ol-2-yl]-2-me.hoxynico I inamid e 
N-[5-(2-ben2ylamino-4-pyridylH-(3-methylphenyl)-1.3-thiazol-2-yl]nicotinamide 

N-l5-(2-ben2ylamino-4-pyridyl)-4-(3-methylphenyl)-1,3-thiazol-2-yl]-2-methoxynicotinamide 
.N-5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1,3-Ihia20l-2-yl]-2-chloronicotinamide 
N- 5-(2-ben2ylamino-4.pyridyl).4-(3-methylphenyl)- 1 ,3-,hia2ol-2- y i]-2-me,h y inico,inamide 

N-[5-(2-ben2oylamino-4-pyridyl)-4-(3-methylphenyl)-1 .3-lhia2bl-2-yl]nicotinamide 

N-[5.(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 : 3-thia2ol-2-yl]-2-methylnico.inamide 
N-[5-(2-ben2oylamino-4-pyridyl)-4-(3-melhylphenyl)-1 ,3-,hia20l-2- y i]-?-chloronico,inamide 
,c 5 M (2 ; be " 20y ! amin0 - 4 - pyridyl) : 4 -( 3 - m ethylphenyl)-1 ,3-,hia2ol-2-yl]-2-me,hox y nico,inamide ' 
(S)-N-(1-phenylethyl)-4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thia20l-5-yl]'-2-pyridylamine 
(R)-N-(1-phenylethyl)-4-|2 r e1hyl-4-(3-methylphenyl)-1.3-thia20l-5-yl]-2-pyridylamine 
(S)-N-(l-phenylethyl)-4-[4-(3-meth y i P henyl).2-propyl-1 ; 3-thia20l-5-yl]-2-pyridylamine 
R -N-(1 -phenylethyl)-4-I4-(3-melhyl P henyl)-2-propyl-1 ; 3-thia20l-5-yl]-2-pyridylamine 
(S)-N-(1-phenylethyl)-4-|2-b'utyl-4-(3-methylphenyl)-1 .3-thiazol-5-yl]-2-pyridylamine 
(R)-N-(t-phenylelhyl)-4-|2-butyl-4-(3-methylphenyl)-1 .3-thia2bl-5-yl]-2-pyridylamine 
S)-N-(;-Pjenyleth y i)-4-[4-(3-methylphenyl)-2-(4-me^ 

R -N- -pheny elhyl)-4-[4-(3-me.hylphenyl).2-(4-methylthiophenyl)-1 ;3-thia20l-5-yl]-2,pyrid y lamine' 
S -N- -p eny ethyl )-4-[4-(3-me,h y iphen y ,)-2-(4-me,h y i S ul,on y ,phen y l)-1 ..3-thia2ol-5-yS 2-pyridy amine 
R -N- -pheny elhy -4- 4-(3-methylphenyl)-2-(4-methylsulfonyl P .henyl)-l ,3-thia2o.-5-y -2-pyridylam ne 
S -N- -pheny e.hyl)-4-[2-(4-fluorophen y i)-4-(3-me.hylphenyl)-1 ^.Ihiazol-S-y^-pyridylamine 
tSTk^ .3-,hia2ol-5- y l]-2- Py rid y iamine; salts .hereof and 

[0064] As the salt of Compounds (I) and (la), for example, there are a metal salt, ammonium salt a salt with an 
organ,c base, sal, with an inorganic acid, .a sal, with an organic acid, a sal, wi,h fcasic or acidic amTno acid arid TnS 
As a su, able me.a, sal,, there are alkali me,a. sal, such as sodium sa„, potassium" sal, and ,he like 
sal, such as calcium sal,, magnesium sal,, barium sal, and the like; aluminum sal, and the like As a sZ^ZZt 
of a sal, with an organic base, for example, , here are salts with Wmethylamine, triethylamine. pyridine 'p co,L 2 6^ 
amine TZT^ dle,hanolamine ' t-thanolamine, cycloheay.amine, dicyc.ohexylamine. N N^diben y e hylened - 

^ VZ? k ^ I" SU ' table eXamP ' e " 3 Salt Wi,h an iPOr 9 anic acid - ,or e * am P la there are salts with vZch.ori 
acid, hydrobromc acd, nrtnc acid, sulfuric acid, phosphoric acid and the like. As a suitable example Ja sal t wtth In 

oxalic acid, artanc acd, mgleic acd, crinc acd, succinic acid, malic acid, melhanesulfonic acid ben2enesulfonic acid 
p- oluenesulfonic acid and the like. As a suitable example of a salt with a basic amino acid, for example th re saite 
w,th arginine^ lysine, ornithine and the like. As a suitable example of a sal, with an acidic amino acid Tor example Tee 
are salts with aspartic acid, glutamic acid and the like example, there 

Wt!Lfr n9 ! h h em - pharmaceutica,| y acceptable salts are preferable. For example, when a compound has an acidic 

inn r 9 T erem ' th6re in ° rganiC S3l,S SUCh as alkali metal sa,t < for a ^Ple, sodium sal, potassium saS 

sat an 'h' ,n 1 , T ^ "* ^ ^ ^ ^ barium «* and lha 

salts and the like and, when a compound has a basic functional group therein, there are salts with inorganic acid such 

a id S y s r u° c c h h, : ric ac ? hy ? ob :r ic acid ' nitric acid - su,,uric acid - ph ° sph ° ric acid a <* «»■■«., and s ; 

3lT T , aC ' d ' , Phtha " C add: ,UmariC add - ° xalic acid - ,artaric acid ' « acid, cttric acid sucdnte acid 
melhanesulfonic acid, p-,oluenesulfonic acid and the like. succinic acid, 

[0066] A process for producing Compound (I) including Compound (la) will be described below 

[0067] Compound (I) can be obtained b y a method shown b y the following reaction formulas 1 and 2 or a similar 

W ° 93/1 5071 • DE " A - 3601 41 1 • JP " A - 5 - 70446 and ,he like ' a ™* od to these 
[0068] Respective s y mbols in the compounds in the following reaction formulas 1 and 2 have the same meaninas 

th^ ^ ? TT ab ,° Ve ' C ° mP0UndS in the reaCt, '° n f ° rmu,as include salts ^ asle sal s" exampf 
those similar to the sails of Compound (I) can be mentioned. example, 
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[Reaction formula 1] 



I- 



R C H jC N 
(ID 



R-CH 
(V) 



R 3 COR 8 
(HI) 



R 2 CH-GOR 3 



CM (IV) 



R -CH 2 M 



(VI) 




R 3 COR 9 
(VII) 



R -CH 2 COR 
(VIII) 



20 



25 



30 



35 



40 



45 



50 



55 



\ 



2 H 3 

R -C-COR 



Ha 1 
(IX) 



R -C-NH 



(X) 



• « 



(la) 



[0069] Compounds (II), (111), (V), (VII), (Xl) : (XIII) and (XIV) can be used as. they are when they are commercially 
available or can be prepared by a method known per se or according to the similar method to this. 
[0070] Compound (IV) can be obtained by condensing Compound (II) and Compound (III) in the presence of a base. 
[0071] In the compound (III), R 8 is, for example, (a) C^. 6 alkoxy (e.g., methoxy, ethoxy and the like), (b) di-C,. 6 
alkylamino (e.g., dimethylamino, diethylamino and the like), (c) N-C 6 _ 10 aryl-N-C^g alkylamino (e.g., N-phenyl-N-meth- 
ylamino and the like), (d) a 3 to 7 membered cyclic amino optionally substituted by C 6 . 10 aryl and(or) C.,. 6 alkyl (e.g., 
pyrrolidino, morpholino, methylaziridin-1-yl and the like) and the like. 

[0072] An amount of Compound (III) to be used is about 0.5 to about 3.0 moles, preferably about 0.8 to about 2.0 
moles relative to 1 mole of Compound (II). 

[0073] An amount of a base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 motes relative 
to 1 mole of Compound (II). 

[0074] As the "base", for exampie, there are a basic salt such as sodium carbonate, potassium carbonate, cesium 
carbonate and the like, an inorganic base such as sodium hydroxide, potassium hydroxide and the like, an aromatic 
amine such as pyridine, lutidine and the like, a tertiary amine such as triethylamine, tripropylamine, tributylamine, 
cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N- 
methylmorpholine and the like, an alkali metal hydride such as sodium hydride, potassium hydride and the like, a metal 
amide such as sodium amide, lithium diisopropylamide. lithium hexamethyldisilazide and the like, a metal alkoxide 
such as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like. 

[0075] . It is advantageous that this reaction is conducted without a solvent or in the presence of an inert solvent. 
Although the solvent is not particularly limited as long as the reaction proceeds, for example, halogenated hydrocar- 
bons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, water or a mixture of two or more of 
them are used. 

[0076] A reaction.temperature is usually about -5 to about 200°C, preferably about 5 to about 150°C. A reaction time 
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is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0077] Although the reaction product can be used as the reaction solution itself or as a crude product in the next 
step, rt can be isolated from the reaction mixture according to the conventional method and can be easily purified bv 

a separating means such as reiVystallization, distillation! chromatography and the like. 
[0078] Compound, (VII I) can be- obtained by treating compound (IV) with ah acid 

[0079] An amount of an acid to be used is about 1 .0 to about 100 moles ; preferably about 1 .0 to about 30 moles 
relative to 1 mole of Compound (IV). ' 

likeTre used" 16 " 8Cid "' ^ 6Xample ' minera ' acids Such as h y drochlori c acid, hydrobromic acid, sulfuric acid and the 

S T , hiS reaCti ° " 15 Conduc,ed in the P resence 01 an in .ert solvent f6r a reaction. The solvent is not particularly 
limited as long as a react.on proceeds but, for example, water, a mixture of water and amides, a mixture of water and 
alcohols and the like are used. 

[0082] A reaction temperature is usually about 20 to about 200°C, preferably about 60 to about 150°C A reaction 
time is generally about 30 minutes to about 72 hours, preferably about 1 to about 30 hours 

[0083] Although the reaction product can be used as the reaction solution itself or as a crude product in the next 
step, rt can be isolated from the reaction mixture according to the conventional method and can be easily purified by 
a separating means such as recrystallization, distillation, chromatography and the like 

[0084] The compound (VIII) can be also obtained by condensing compound (VI) obtained by treating compound (V) 
with a base, and compound (VII). 9 H 1 ' 

[0085] In the compound (VI), M represents, for example, an alkali metal such as lithium, sodium, potassium and the 

[0088] In the compound (VII), R9 represents, for example, those similar to the aforementioned R8 

n Tl^n, r 0 "" 1 "'I! 56 10 be US6d 18 ab ° Ut 1 ° 10 ab0Ut 30 moles ' P re,erab| y about 1 0 to about 1 0 moles relative 
to 1 mole of Compound (V). ■ 

Ih 0 .! 81 -, A ! ?! Se V ,0f eXampl6, me,a ' amideS SUCh as sodium amide ' litnium diisopropylamide. lithium hexame- 
thyldisilazide and the like are used. d " e 

[0089] It is advantageous that this reaction is conducted without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited.as long as a reaction proceeds but, for example, aliphatic hydrocarbons 
aromatic hydrocarbons, ethers or a mixture of two or more of them and the like are used • • . 
[0090] A reaction temperature is usually about -78 to about 60°C, preferably about -78 to about 20°C A reaction 
time is usually about 5 minutes to about 24 hours, preferably about 0.5 to about 3 hours 

r»n2 cTlTf T° dUCt be US6d 35 the reaC,i ° n SOlulidn ilself or as a crude P' oducl ^ the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 

such as recrystallization, distillation, chromatography and the like. ■ ^ dim 9 me ^ ns 

[0092] Compound (IX) can be obtained by treating Compound (VIII) with halogens. This reaction is performed in Ihe 
presence of a base or a basic salt if desired. • M ne 

[0093] An amount of halogens to be used is about 1 .0 to about 5.0 moles, preferably about 1 .0 to about 2 0 moles 
relative to 1 mole of Compound (VIII). 

[0094] As the "halogens", there are bromine, chlorine, iodine and the like . 

[0095] An amount of a base to be. used is about 1 .0 to about 10.0 moles, preferably about 1 .0 to about 3 0 moles 
relative to 1 mole of Compound (VIII). o.u moies 

[0096] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 

Sunt 1 T Y rr 6 ' tr .' proPy 'f mine ' tribu, V lamine . cyclohexyldimethylamine, 4-dimethylaminopyridine, N.N-dimeth- 
ylanil.ne, N-methylp.pend.ne, N-methylpyrrolidine, N-methylmofpholine and the like 

[0097] An amount of a basic salt to be used is about 1 .0 to about 1 0.0 moles, preferab^ about 1 .0 to about 3.0 moles 
relative to 1 mole of Compound (VIII). M| 
[0098] As the "basic salt", for example, sodium carbonate, potassium carbonate, cesium carbonate, sodium bicar- 
bonate, sodium acetate, potassium acetate and the like can be used 

[0099] it is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 

IZZ k vT? ?T Par1iCUlarly Mmi,ed aS l0n9 as 8 reaction P roceeds btJt - for ex ^P'e, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, organic acids aromatic 
amines or a mixture of two or more of them and the like are used. . aromailc 

[0100] A reaction temperature is about -20 to about 150°C, preferably about 0 to about 100°C A reaction time is 
usually about 5 minutes to about 24 hours, preferably about 10 minutes to about 5 hours 

[0101] Although a product can be used as the reaction solution itself or as a crude product in the next reaction it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. eparaung means 

[01 02] Compound (la) can be obtained by condensing Compound (IX) with Compound (X). This reaction is performed 
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in the presence of a base it desired. 

[0103] In Compound (IX)', Hal represents halogens. 

[0104] When Compound (X) is commercially available, it can be used as it is : or can be obtained by the method 
known per se or a methodiaccording to the known method or further a method shown in the reaction formula 2. 
5 [0105] An amount of Compound (X) to be used is about 0.5 to about 3.0 moles., preferably about 0.8 to about 2.0 
moles relative to 1 mole of Compound (IX)'. 

[01 06] An amount of a base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles relative 
to 1 mole of Compound (IX). 

[0107] As the "base\ for example, there are basic salts such as sodium carbonate, potassium carbonate, cesium 
10 carbonate, sodium bicarbonate and the like, aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimeth- 
ylaniline, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the. like. 

[0108] It is advantageous that this reaction is peflormed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but ; for example, halogenated hydro- 
ps carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles or a mixture of two or more 
of them and the like are used. 

[0109] A reaction temperature is about -5 to about 200°C, preferably about 5 to about 150°C. A reaction time is 
usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0110] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
20 can be isolated from the reaction mixture by the conventional method, andean be easily purified by a separating means 
such as recrystallization. distillation, chromatography and the like. 

[Reaction formula 2] 



25 



30 



35 




(XIV) P 4 S io (X) 

Lawesson* s reagent 

[0111] Compound (XII) is obtained by condensing Compound (XI) and amines represented by the formula F^H. 
45 [0112] R 4 represents "amino group optionally having substituent(s)" represented by the above-mentioned R 1 . 

[01 13] In Compound (XI), R 10 represents an alkoxy group. As the "alkoxy group", for example, there are a C^g alkoxy 
group such as methoxy, ethoxy, propoxy, isopropoxy, butoxy and the like. 

[0114] An amount of the "amines" to be used is about 1 .0 to about 30 moles, preferably about 1.0 to about 10 moles 
relative to 1 mole of Compound (XI). 
50 [0115] It is advantageous that this reaction is performed without a solvent or In the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but. for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles, ketones or a mixture of two 
or more of them and. the like are used. 

[0116] A reaction temperature is about -5 to about 200°C, preferably about 5 to about 120°C. A reaction time is 
55 usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0117] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 
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[0118] Compound (X) is obtained by hydrolysing Compound (XII) using an acid or a base 
' [0119] An amount of an acid or a base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 

moles relative to 1 mole of Compound (XII), respectively. 
• [0120] As the "acid", for example, mineral acids such as hydrochloric acid hydrobromic acid, sulfuric acid and the 

like Lewis acids such as boron trichloride, boron tribromide and the like, thWe of Lewis acid together with thiols or 

sulfides, organ.c acids such as trifluoroacetic acid, p-toluenesulfonic acid and the like are used 

S A l I? ?. aS f eXamP ' e ' m8tal h y droxides sucn as s °dium hydroxide, potassium hydroxide, barium hy- 
droxide and the like basic salts such as sodium carbonate, potassium carbonate and the like, metal alkoxides such 

ZZ TV S eth ° Xide ' potassium tert-putoxide and the like,, organic bases such- as triethylamine 

imidazole, formamidipe and the like are used. 1 ' ' 

Tr!!l " * adva " ,a 9 e o us ' ,hat ,his reacti °" is performed without a solvent or in the presence of an inert solvent for 

1 11 h T S T ,S , n0t partiCUlarly limiled as lon 9 as a reacti °n Proceeds but,, for example, alcoho.s, ethers 
aromat c hydrocarbons aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two o 
more of them and the like are used. 

[0123] A reaction lime is usually about 10 minutes.to about 50 hours, preferably about 30 minutes to about 12 hours 
A reaction temperature is about 0 to about 200°C. preferably about 20 to about 120°C 

base" 1 COmP ° Und (X) ° an be alS ° ° b,ained b * treatin 9 Compound (XIII) with hydrogen- sulfide in the presence of a 
a" am ° Unt °' hydr ° 9en SL " fide iS ab0tJ ' 1 mole 10 about 30 mo^s relative to 1 mole of Compound (XIII) 

r,i: a c r ;m; n o t u o n f d a ( b x a ^,). ,o be used is about 1 0 ,o aboui 30 mo,es! preferab,y about 1 0 ,o about 1 ° ™ ,es ^ 

?,!fi , AS ,H h ? " baSe "' eXampl6: ,h6re are , aroma,ic amine « such as pyridine, lutidine and the like, tertiary amines 
such as thiamine, tnpropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine N N-dimeth- 
ylanilme, N-methylpiperidine, N-methylpyrrolidine, N-methyimorpholine and the like and the like 
[0128] It js advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
li C !, n e ^ V iS T partiCUlarly limi,ed as lon 9 as a reaction proceeds but, for example, halogenated hydro- 
and the riike are ^j™** 0 ™' ar ° matiC ^^ons, ethers, aromatic amines or a mixture of two or more of them 

[0129] ' This reaction is performed under atmospheric pressure or under pressurized condition. A reaction temperatiirfe 
is usually about -20 to about 80°C, preferably about -10 to about 30»C. A reaction time is usually about 5 Su es to 
about 72 hours, preferably about 0.5 to about 30 hours. minutes 10 

[0'130] Although a product can be used as the reaction solution itself or as a crude product in the next reaction it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. eparaung means 

[0131] Compound (X) can be also obtained by treating compound (XIII) with O.O-diethyl dithiophosphate in the ores- 
ence of an acid. 

[0132] An amount of O.O-diethyl dithiophosphate to be used is about 1 .to about 3 moles, preferably about 1 to about 
2 moles, relative to 1 mole of Compound (XIII). 

^" amoun, ° fanacidt o beusa disabout3toabout 10 moles, relative to 1 mole of Compound (XIII). 
»kl are used ' "** chloride ^ h y dro 9en bromide and the like, and the 

[01 35] It is advantageous that this reaction is performed without a solvent ,or in the presence of an inert solvent for 
^hon ° n . , e t S fe "u particu,ar| y limited as lon 9 as a taction proceeds but, for example, halogenated hydro- 

t! fl 3 i r, V ° C ,° nS ' ar ° matiC h y drocarbons . ether s, esters, alcohols, water or a mixture of two or more 
or them and the like are used. 

[0136] A reaction temperature is generally about -20 to about 80>C, preferably about -1 0 to about 30°C A reaction 
time is generally about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours on 
[0137] Although a product can be used as the reaction solution itself or as a crude product in the next reaction it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

reagent C ° mP ° Und (X) 030 a ' S ° be ° btained b V ,reatin 9 Compound (XIV) with phosphorus pentasulfide or Lawesson's 

I0 \ 391 k.^T!^ 1 °' phosphoms Pentasulfide or Lawesson's reagent to be used is about 0.5 to about 10 moles ■ 
preferably about 0.5 to about 3 moles relative to 1 mole of Compound (XIV) 

T~!!L x adVa " ta9 f° US thal tnis reaction fe Perto^od without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example ethers aromatic 
hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons or a mbcture of two or more oHhem TndL Tale 
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. [0141] A reaction time is usually 10 minutes to about 50 hours, preferably about 30 minutes to about 12 hours. A 
reaction temperature is usually about 0 to about 150°C, preferably about 20 to about 120°C. 

[0142] Although a product (X) can be used as the reaction solution itself or as a crude product in the next reaction, 
if'can be isolated from the reaction mixture by the conventional method : ar^d can be easily purified by a separating 
5 means such as recrystallization.. distillation, chromatography and the like. 

[0143] When Compound (la) is acylamino compound, an objective compound can be also obtained by .subjecting 
the corresponding amine compound to an acylating reaction known per se. 

[0144] For example, among Compound (la) ; a compound wherein R 1 is acylamino group optionally havingsubstituent 
(s) is obtained by reacting the corresponding 2-thiazolamineiand an acylating agent optionally in the presence of a 
1b base or an acid. ' '■ 

[0145] An amount of an acylating agent to be used is about 1.0 to about 1 5.0 moles : preferably about 1.0 to about 
2.0 moles relative to ! 1 mole of the corresponding 2-thiazolamine. 

[0146] 'As the "acylating agent", for example, there are carboxylic acids corresponding to an objective acyl group or 
a reactive derivative thereof (for example, acid halide, acid anhydride, ester and the like) and the like. 
*5 [01 47] An amount of a base or an acid to be used is about 0.8 to about 5.0 moles, preferable about 1 .0 to about 2.0 
moles relative to 1 mole of the corresponding 2-thiazolamine. 

[0148] As the "base", for example, there are triethylamine, pyridine, 4-dimethylaminopyridine and the like. 
[0149] As the "acid", for example, there are methanesulfonic acid, p-toluenesulfonic 'acid ; camphorsulfonic acid and 
the like. , , 

20 [0150] It is advantageous that this reaction is performed'without a solvent or in the presence of an inert solvent for 
a reaction: The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amidefc, halogenated hydrocarbons, nitriles, sulfoxides, aromatic amines or a 
mixture of two or more of them and the like are used. 

[0151] A reaction temperature is about -20 to about 150 C C, preferably about 0 to about 100°C. A reaction time is 
25 usually 5 minutes to about 24 hours, preferably about 10 minutes to about 5 hours. 

[0152] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 

can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means . 

such. as recrystallization, distillation, chromatography andthe like. » . »• 

< [0153] When Compound (la) is an N-oxide compound, it is obtained py treating the corresponding pyridyl compound 
'30 with an organic peroxy acid. . ' 

[0154] An amdunt of an organic peroxy acid to be 1 used is about 0.8 to about 10 moles, preferable about 1 .0 to about 

3.0'moles relative to 1 mole of the corresponding pyridyl compound. ' * 

[01 55] As the "organic peroxy acid", for example, there are peracetic acid, trif luoroperacetic acid, m-chloroperbenzoic 
acid andthe like. 

35 [0156] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction; The solvent is not particularly limited as long as a reaction proceeds but. for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles, 
ketones or a mixture of two or more of them and the like are used. ' 
[0157] A reaction temperature is about -20 to about 130°C, preferably about 0 to about 100°C. A reaction time is 

40 usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0158] Alternatively, the N-oxide compound is also obtained by treating the corresponding pyridyl compound with 
hydrogen peroxide or alkyl hydroperoxide optionally in the presence of a base, an acid or a metal oxide. 
[0159] An amount of hydrogen peroxide or alkyl hydroperoxide to be used is about 0.8 to about 10 moles, preferably 
about 1 .0 to 3.0 moles relative to 1 mole of the corresponding pyridyl compound. 

45 [0160] As the "alkyl hydroperoxide", for example, there are tert-butyl hydroperoxide, cumene hydroperoxide and the 
like. . 

[0161] An amount of a base, an acid or a metal oxide to be used is about 0,1 to about 30 moles, preferably 0.8 to 
about 5 moles relative to 1 mole of the corresponding pyridyl compound. 

[0162] As the "base", for example, there are inorganic bases such as sodium hydroxide, potassium hydroxide and 
50 the like, basic salts such as sodium carbonate, potassium carbonate and the like. 

[0163] As the "acid", for example, there are mineral acids such as hydrochloric acid,. sulfuric acid, perchloric acid 
and the like, Lewis acids such as boron trifluoride, aluminum chloride, titanium tetrachloride and the like, organic acids 
such as formic acid, acetic acid and the like. 

[01 64] . As the "metal oxide", for example, there are vanadium oxide (V 2 0 5 ), osmium tetroxide (Os0 4 ), tungsten oxide 
55 (W0 3 ), molybdenum oxide (M0O3), selenium. dioxide (Se0 2 ), chromium oxide (CrO a ) and the like. . 

[0165] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction/The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles, 
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ketones or a mixture of two or more of them and the like are used 

[0166] A reaction temperature is about -20 to about 130°C, preferably about 0 to about 100°C A reaction time is 
usually 5 mmu.es to about 72 hours, preferably about 0.5 to about 1 2 hours 

[0167] Although a product can be used as the reaction solution itself or as a crude product in the next reaction it 
can be iso.a.ed from the reaction mixture by the conventional method, and can be easily purified by a separat no means 
such as recrystallization, distillation, chromatography and the like separating means 

^SJH^ST^ W " " ^ C ° mP ° Und ' " " be ^'""^ by ^ ,he —ponding sulfide com- 

[0169] An amount of peroxide to be used is about 0.8 to about 10 moles, preferably about 1 0 to about 3 0 moles 
relative to 1 mole of the corresponding sulfide compound. . ' • ' 

, ^ " Per0xid? " i ,or exam P le ' P erace,i c ^id, trifluoroperacetic acid, m-chloroperbenzoic acid potassium 
persulfate, metapenodic acid and the like can be mentioned. potassium 

[0171] I, is advantageous that this.reac.ion is performed without a solvent or in the presence of an inert solvent for 
a react.on The solvent ,s not particularly limited as long as a reaction proceeds but. for example halogenated hvd o 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides alco o s nSs 
ketones or a mixture of two or more of them and the like are used aiconois, nitnles, 

S A r n aC 'i 0n t ,e c mPera,Ure iS USUa " y ab ° Ul - 2 ° 10 ab0Ut 130 ° C < P referab| y about ° to ^out 1 00-C A reaction 
t.me is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours 

no 1 73] h ' n *U S "° Xide Compound can be ob,ained b V treating the corresponding sulfide compound with hvdrooen 
perox.de or alkyl hydroperoxide in the presence of a base, acid or metal oxide if desired 9 

h !\ nl" a u ° f hydr ° 9en Per ° Xide ° r a ' kyl h y dr °Peroxide to be used is about 0.8 to about 1 0 moles preferablv 
about 1 .0 to about 3.0 moles, relative to 1 mole of the corresponding sulfide compound * 

be men,io A n S ed he '' alkylnydroper0xide '' for e * am P le > terl-butyl hydroperoxide, cumene hydroperoxide and the like can 

[0176] An amount of a "base, acid or metal oxide" to be used is about 0.1 to about 30 moles preferablv about 0 8 
to about 5 moles, relative to 1 mole of the corresponding sulfide compound Pre.erably about 0.8 

^ ", baSe " J 0r exam P' e ' there are in °rga™ bases such as sodium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate,' potassium carbonate and the like and the like 

21 «? aC ' d "' eXamP ' e ' there 9re mineral adds sufch as hydrochloric Acid, sulfuric acid perchloric ac'id 

and the like, Lewis acids such as boron trifluoride, aluminum chloride, titanium tetrachloride and ,h ike o manTacids 
such as formic acid, acetic acid and the like, and the like. organic acids 

!wo 9 J A t IS " metal ° Xide "' f ° r eXamp ' e ' ,here are " Vanadium oxide < V 20 5 ), osmium tetroxide (Os0 4 ) tungsten oxide 
WO , molybdenum oxide (Mo0 3 ), selenium dioxide (Se0 2 ), chromium oxide (Cr0 3 ) and the like 
[0180] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a react™ The solvent is not particularly limited as long as a reaction proceeds but. for example ^ halqenated hid o 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids/ethers, amides. .uSS^SSTnttSeT 
ketones or a mixture of two.or more of them and the like are used aiconois, nitnles, 

[0181] A reaction temperature is usually about -20 to about 130°C, preferably about 0 to about 100°C A reaction 
time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours 

[0182] Although a product can be used as the reaction solution itself or as a crude product in the next reaction it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by Tsep^Z means 
such as recrystallization, distillation, chromatography and the like. separating means 

[0183] \n the above respective reactions, when starting compound s have amino, carboxy hydroxy as substituents 
a protecting groups which are generally used in the peptide chemistry or the like may be in. oducZt these grouts 

rml, T " 8 deS ' red C ° mP0Und C8n be ° btained * removina P ro > ct ing Jjroup. if needed 9 * 

ttatS* nh 3 P ;° te " tin 99 r ° u P for ani ino, for example, formyl or C V6 alkyl-carbonyl (for example, acetyl, propionyl and 
he like), phenylcarbonyl, C,. 6 alkoxy-carbonyl (for example, methoxycarbonyl, ethoxycarbony and the like phenv 
loxycarbonyl C 7 . 10 aralkyloxy-carbonyl (for example, benzy.oxycarbonyl and the like), trttyl, phtha.oy. and . e'ik^ whtoh 
may have substituent(s), respectively, are used. As these substituent(s), halogen atom(s) (for example f luo ine ch to 

r,ik?rrdr d 

substrtuen t s), halogen atom(s) (for exampie, fluorine, ch.orine, bromine, iodine and the .ike), formyi cTXl-carbonyl 

SST' ^ f Pr ° Pi0nyl ; bUt K y ' Carb0nyl Hke) ' nitr °- °i- alky ' «° r exam P' e ' -thy' efhytSbu" and 

the like), C 6 . 10 aryl (for example, phenyl, naph.hy, and the like) and the like are used and the number of substiLnts 

[0186] As a protecting group for hydroxy, for example, C v6 alkyl (for example, me.hyl, ethyl, propyl, isopropyl, butyl, 
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tert-butyl and the like), phenyl, C 7 .^ aralkyl (for example, benzyl and the like), formyl, C^g alkyl-carbonyl (for example, 
acetyl, propionyl and the like), phenyloxycarbonyl, C 7 .^ aralkyloxy-carbonyl (for example, benzyloxycarbonyl and the 
like), tetrahydropyranyl, tetrahytfrofuranyl, silyl and the like which may have substituent(s), respectively, are used. As 
these substituent(s), halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like), C,. 6 alkyl (for 

5 'example, methyl, ethyl, tert-butyl and the like), Cy.^ aralkyl (for example, benzyl and the like), C 6 . 10 aryl (for example, 
phenyl, naphthyl and the like), nitro and the like are used and the number of substituents is 1 to 4. 
[0187] In addition, as a method of removing a protecting group, the method known per se or a method according to 
this method is used and, for example, method by treating with an acid, a base, the ultraviolet ray, hydrazine, phenyl- 
hydrazine, sodium N-methyldithiocarbamate, tetrabutylammonium fluoride, palladium acetate and the like or a method 

10 of reduction is used. 

[0188] In any cases, Compound (I) can be synthesized by further, optionally, performing the known deprotection, 
acylation, alkylation, hydrogenation, oxidation, reduction, carbon chain extension and substituent exchange reaction 
alone or in a combination of two or more of them. As these reactions, the reactions described in Shinjikkenkagakukoza 
14. vol.15, 1977 (Maruzen Press) are adopted. 
15 [0189] As the above "alcohols", for example, there are methanol, ethanol, propanol, isopropanol, tert-butanol and 
the like. 

[0190] As the above "ethers", for example, there are diethyl ether, diisopropyl ether, diphenyl ether, tetrahydrofuran, 
dioxane, 1 ,2-dimethoxyethane and the like. 

[0191] As the above "halogenated hydrocarbons", for example, there are dichloromethane, chloroform, 1 ,2-dichlo- 
20 roethane, carbon tetrachloride and the like. 

[0192] As the above "aliphatic hydrocarbons", for example, there are hrexane, pentane, cyclohexane and the like. 
[0193] As the above "aromatic hydrocarbons", for example, there are benzene, toluene, xylene, chlorobenzene and 
the like. 

[0194] As the above "aromatic amines", for example, there are pyridine, lutidine, quinoline and the like. 
25 [0195] As the above "amides", for example, there are N,N-dimethylformamide, N,N-dimethylacetamide, hexameth- 
ylphosphoric triamide and the like. 

[0196] As the above "ketones", for example,, there are acetone, methyl ethyl ketone and the like. 
[0197] As the above "sulfoxides"; for example, there are dimethyl sulfoxide and the like-. . ' i 

[0198] As the above "nitriles", for example, there are acetonitrile, propionitrile and the like. 
30 [0199] As the above "organic acids 1 ', for example, there are acetic acid, propionic acid, trif luoroacetic acid and the like. 
[0200] As the aforementioned "esters"; for example, methyl acetate, ethyl acetate, methyl propionate and the like 
can be mentioned. ' 

[0201] When a desired product is obtained in a free form by the above reaction, it may be converted into a salt 
according to the conventional method or, when a desired product is obtained as a salt, it can be converted into a free 
35 form or another salt according to the conventional method. Compound (I) thus obtained can be isolated and purified 
from the reaction solution by the known means, for example, trans-solvation, concentration, solvent extraction, frac- 
tional distillation, crystallization, recrystallization, chromatography and the like. 

[0202] When Compound (I) is present as a configurational isomer, diastereomer, conformer or the like, each can be 
optionally isolated by the above separation and purification means. In addition, Compound (I) is in the form of its 
40 racemate, they can be separated into S- and R-forms by any conventional optical resolution. 

[0203] When Compound (I) includes stereoisomers, both the isomers alone and mixtures of each isomers are in- 
cluded in the scope of the present invention. 
[0204] In addition. Compound (I) may be hydrated or anhydrated. 

[0205] Compound (I) may be labeled with an isotope (for example, 3 H, 14 C, 35 S) or the like. 

45 [0206] A prodrug of Compound (I) refers to a compound which is converted into Compound (I) by an enzyme, gastric 
acid or the like under the physiological conditions, that is, a compound which undergoes enzymatic oxidation, reduction, 
hydrolysis or the like to be converted into Compound (I), and a compound which undergoes hydrolysis or the like by 
gastric acid orthe like to be converted into Compound (I). As a prodrug of Compound (I), there are compounds in which 
an amino group of Compound (I) is acylated, alkylated or phosphorylated (for example, a compound in which an amino 

50 group of Compound (I) is eicosanoylated, alanylated, pentylaminocarbonylated, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl) 
methoxycarbonylated, tetrahydrofuranylated, pyrrolidinylmethylated, pivaloyloxymethylated, tert-butylated); a com- 
pound in which a hydroxy group of Compound (I) is acylated, alkylated, phosphorylated or boronylated (for example, 
a compound in which a hydroxy group of Compound (I) is acetylated, palmitoylated, propanoylated, pivaloylated, suc- 
cinylated, fumarylated, alanylated, dimethylaminomethylcarbonylated); a compound in which a carboxy group of Com- 

55 pound (I) is esterified or amidated (a compound in which a carboxy group of Compound (I) is ethyl esterified, phenyl 
esterified, carboxymethyl esterified, dimethylaminomethyl esterified, pivaloyloxymethyl esterified, ethoxycarbonyloxye- 
thyl esterified, phthalidyl esterified, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl esterified, cyclohexyloxycarbonylethyl 
esterified, methylamidated); and the like. These compounds can be prepared from Compound (I) by the method known 
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per se. 



•. [0207] Alternatively, a prodrug of Compound (I) may be a compound which is converted to Compound (I) under the 

ed in " lyakuhin no kaiha,su " published by ^ k — h °<- "n ^ vol. S!S 

[0208] the Compound (I) of the present invention, a salt thereof and a prodrug thereof (hereinafter to be briefh, 
referred to as Compound (I)) have a superior p38 MAP kinase inhibitory activity, a TNF-a inSZ^^SS 
produchon mh.b.tory activity.. TNF-a action inhibitory activity), phosphodiesterase IV (PDE IV Sto^ ac l and 

TJl M fpT " ^ C8USe ' eWer SidS et<eCtS - There,ore ' are use,ul ^ a-safe pharmaJ^ica product 
„ , MAP k,nase inhlbl,or . a TNF-a production inhibitor,' a PDE IV inhibitors the like ' 

[0209], A pharmaceutical composition of the present invention containingC6mpound (I) shows an excellent o38 MAP 

thVrl? k T ( 9 ' m ° USe ' ra - hamS,er rabbit; cat - d0 ^ cow ' ^ ee P> m °"key. human and the I ke) and 

lc i!n hlrf U£ ^ 3n 39ent Pr ° PhylaXiS ° r ,rea,menI of P 38 MAP kinas * related diseases nd TNF a pro 
duction related diseases, such as asthma, chronic obstructive pulmonary disease (COPD) allergic disease (eo Z 
erg,c derma.,„s allergic rhinitis), atopic dermatitis, inflammation, inflammatory eye disease AddisoTd seis ' au 

disease (e.g., cerebrovascular disease such as cerebral hemorrhage and cerebral infarction head trauma soinal cord 
injury, brain edema, multiple sclerosis and the like), neurodegenerative disease (e.g.. aS^V^'ZZ^ 
disease, amyotrophic lateral sclerosis (ALS), AIDS encephalopathy), meningitis dLetes a«r«Z 
matojd arthm.s, osteoarthritis, rheumatoid-like spondylitis, urarthritis, synovitis), osteoporosis hernia e g set"" 
sephc shock, endotoxic shock, Gram negative sepsis, toxic shock syndrome), inflammatory bowe d Lease (e o 
Crohn s disease, ulcerative colitis), inflammatory pulmonary disease (e.g.. chronic pneumonia pu^monaT lost 
pulmonary sarcoidosis, pulmonary tuberculosis) or cachexia (e.g., infectious cachexia cancerous SZtaiSS 
by acquired immunodeficiency syndrome (AIDS)), arteriosclerosis, Creutzfeldt-Jakob disease virus in ition a 

TsnZZe hStTk? " S herP6SVirUS * he "»>■ » n *™ cardiacinZi c eli 

heart fa.lu e, hepatite, kidney failure, nephritis, malignant tumor, transplantation, dialysis hypotension disseminated 

the"' COagUlati0n ; and ^ like ' PartiCUlar,y ; " be US6d '« Chranic "oid XS^SZZ 
[0210] The pharmaceutical composition of the present invention containing Compound (I) has a PDE IV inhibit™ 
ac and can be.used as a prophylactics therapeutic agent of diseases caused by inf.ammaSon such as broS 
m ma, chronic obstructive pulmonary disease (COPD), chronic rheumatoid arthritis auto J Sn d Lease ^d abates 
graft versus hta disease, multiple sclerosis, sepsis, psoriasis, osteoporosis; depression , central (TvoeroaS 
ebrovascular obstruction, cerebrovascular dementia, Alzheimer's dementia,' obesity, 2Z£ZnZS?'~' 
0211] A pharmaceutical composition of the present invention containing Compound (I) has low toxicitv and can be 
safely admimstered orally or parenterally (for example, locally, rectally, intravenously o he ke) as ft i^or bv mixino 
Compound (!) with a pharmacologically acceptable carrier into, for example, pJL^££toJ£?!l 
ablet (including dragee, film coated-tablet and the like), powders, granules, capsules (including soft capsules! solu 
tions, injections, suppositories, sustained releasing preparations and the like according to^Si^™^ 
normally used in preparation of pharmaceutical preparations 9 00 kn0Wn per se 

n°m 1 ^ ^ c ° nten J °f Compound (I) or a salt thereof in a pharmaceutical composition of the present invention is about 
0.01 to about 1 00% by weight relative to the whole preparation invention is about 

[021 3] A content of the component other than Compound (I) or a salt thereof in a pharmaceutical composition of the 
present mven.ion ,s about 1 0 to about 99.9% by weight relative to the whole preparation com P oslt '° n ° f the 

*2 J d ° Se ' S diff6rent de P endin 9 u P° n an administration subject, route of administration diseases condition 

Sated 6 !? , 6 PreParat , i0n ^ ^ 0ra " y adminis ^ ed . - a P-Phylac.ic or therapeutic age i S^S^Sat. 
related diseases, for example, to a patient with arthritis (body weight about 60 kg), about 0 01 to about 100 ma active 
ingredient (Compound (.))/kg body weight per day, preferably about 0.01 to about 30 mg/kg boi weigh per day more 
re e.bV about .ro about 20 mg/kg body weight per day, which is given once or JEJZZtfSZiS? 
[0215] As a pharmacologically acceptable carrier which may be used for preparina a precaution of th* nrocL 
invention, there are the conventional various organic or inorganic carriers as .mZ^S^JZ^X 
ext ent lubricant, binder and disintegrating agent in solid preparations, or solvent, solubiliz ng 'agent suspeXo 
co 9 nvlL I' 2 '" 9 39ent ' bUffSr 8nd S00,hin9 a9em in liC,uid Prions. Further, v needed, addles such as the 

zzz is^jrsss sweetenin9 a9ent - adso " n9 — - 

C £ZZ5ZSZZ£-iXr ,actose ' saccharose - D - mannit01 ' £tarch ' corn starch - ■* 

K aI I lub ; can M°^ example, there are magnesium stearate, calcium stearate, talc, colloidal silica and the like 
[0218] As a b.nder, for example, there are crystalline cellulose, saccharose, D-mannitol, dextrin, hydrox^y^ 
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■ 

lulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone, starch, sucrose, gelatin, methylcellulose : sodium car- 
boxymethylcellulose and the like. 

[0219] As a disintegrating agent,, for example, there are starch ; carboxymethyl cellulose ; calcium carboxymethyl 
cellulose, sodium carboxymethyl. starch, L-hydroxypropylcellulose and the like. 
5 [0220] As a solvent, for example, there are water for injection, alcohol, propylene glycol, macrogol, sesame oil, corn 
oil. olive oil and the like. 

[0221] As a solubilizing agent, for example, there are polyethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
zoate, ethanol, tris-aminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate and the like. 
[0222] As a suspending agent, for example, there are surfactants such as stearyl triethenolamine', sodium lauryl 
10 sulfate, lauryl aminopropionate, lecithin, benzalkonium chloride, benzethonium chloride., glyceryl monostearate and 
the like; hydrophilic polymers such'as polyvinyl alcohol: polyvinylpyrrolidone, sodium carboxymethyl cellulose, meth- 
ylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, hydoxypropylcellulose and the like. 
[0223] As an isotonizing agent, for example, there are glucose, D-sorbrtol, sodium chloride, glycerin, D-mannitol and 

■ 

the like. 

15 [0224] As a buffer, for example, there are buffering solutions such as phosphate, acetate, carbonate, citrate and the 
like. 

[0225] As a soothing agent, for example, there are benzyl alcohol and the like. 

[0226] As a preservative, for example,- there are p-oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl alcohol, 
dehydroacetic acid, sorbic acid and the like. 
20 [0227] As an antioxidant, for example, there are sulfites,. ascorbic acid, a-tocopherol and the like. 

[0228] The present invention is explained in detail by way of the following Reference Example, Examples, Preparation 
Examples and Test Examples but these are mere examples and do not limit the present invention and can be varied 
without departing the scope of the. present invention. 

[0229] "Room temperature" in the following Reference Example and Examples indicates normally about 10°C to 
25 about 35°C. "%" indicates percentage by weight unless otherwise indicated, provided that yield represents mol/mol%. 
[0230] Abbreviations used elsewhere indicate the following meanings: 

s: singlet ■■ . •• ' , >. ■ • ■ i • 

d: doublet , 
30 t: triplet ' 

q: quartet 1 

dd: double doublet 

ddd: double double doublet 

dt: double triplet 
35 br: broad 

J: coupling constant 

Hz: Hertz ' 

CDCI 3 : deuterated chloroform 

1 H-NMR: proton nuclear magnetic resonance 
40 Me: methyl 

[0231] The numbers of the sequence in the Sequence Listing in the present specification show the following se- 
quences. 

45 [Sequence No.: 1] 

[0232] The base sequence of primer P38-U used in Experimental Example 1 . 

[Sequence No.: 2] 

50 

[0233] The base sequence of primer PAG-L used in Experimental Example 1 . 
[Sequence No.: 3] 

55 [0234] The base sequence of primer MKK-U used in Experimental Example 1 . 



i 
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[Sequence No.: 4] 

[0235] The base sequence of primer MKK-L used in Experimental Example 1 . . 
[Sequence No.: 5] s u 

[0236] The base sequence of primer SER-U used in Experimental Example 1 . 

[Sequence No.: 6] , 

I • • . . • i 

[0237] The base sequence of primer SER-L used in Experimental Example 1 . 

Examples 

Reference Example 1 

1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone 

STJ h A , S S ,i0n ? diis0pr °Py |amine < 332 W in anhydrous tetrahydrofuran (300 mL) was cooled to -78X and a 
f 6 M n-butyll,th,um/hexane solution (148 mL) was added dropwise with stirring. After completion of dropwise adoption 
he mixture was st.rred for 10 min a. the same temperature, and then P -picoline (20 g) was added dropwise The 
emperature was raised to -10-0'C. and afte, stirring for 20 min.. a solution of ethyl p-anisate (19.4 g) in anhydrous 
etrahydrofuran 40 mL) was added dropwise. After completion of dropwise addition, the mixture was stirre a! room 
temperature for 1 h, and water (1 00 mL) was added. The organic solvent was evaporated under reduced pressure and 
an o,ly product was extracted with ethyl acetate. The extract was washed with water and after drying, the solvent was 
poundTo 8 l yield"^ 9 ^ ^ ™ U ° m ^ -etate-isopropy, ether to give the title com- 

melting point: 71-72?C. 

• " ■ ■■• . ■ • * . . 

Reference Example 2: i ■ 

IS 5. a ,^° rdanCe W * h ,he a bove-mentioned Reference Example 1 and respectively using, instead -of ethyl pi 
ToT^l T Z T' ? 3 't dimethOXyben20ate ' eth y' 3 A5-trimethoxybenzoate, ethyl 4-(methoxymethox y) ben- 
c /I t Z0at6 ' 6thyl 4 - eth y |benz °ate, ethyl 3,4-methy.enedioxybenzoate, methyl 5-indanylcarboxylate 

methyl 5,6,7,8-tetrahydro-2-naphthoa«e, methyl 1 ,4-beh 2 odioxane-6-carboxy,a.e and methyl 2^hthoate TSSZ 
mg Reference Example compounds 2-1 to 2-11 were synthesized. 

Reference Example compound 2-1:1 -phenyl-2-(3-pyridyl)ethanone melting point: 44 5-45 5'C 

Reference Example compound 2-2: 1-(3,4-dimethoxyphenyl)-2-(3-pyridyl)ethanone melting point: 114-115X 

Reference Example compound 2-3:2-(3-pyridyl)-1-(3,4,5-trimethoxy P henyl)ethanone melting point: 104-105°C 

Reference Examp e compound 2-4: 1-(4-methoxymethoxyphenyl)-2-(3-pyridyl)ethanone melting point: 43-44X 

Reference Example compound 2-5: 1-(4-fluorophenyl)-2-(3-pyridyl)ethanone oil 

Reference Example compound 2-6: 1 -(4-ethylphenyl)-2-(3-pyridyl)ethanone melting poinf 80-81 °C 

Reference Example compound 2-7: 1-(3,4-methylenedioxyphenyl)-2-(3- P yridyl)ethanone melting poinf 98-99°C 

Re erence Example compound 2-8: 1 -(5-indanyl)-2-(3-pyridyl)ethanone melting poinf 55-56°C 

Reference Example compound 2-9: 2-(3-pyridyl)-1-(5,6,7,8-tetrahydro-2-naphthyl)ethanone mefting point: 

Reference Example compound 2-10: 1-(1 ,4-benzodioxan-6-yl)-2-(3-pyridyl)ethanone melting point: 89-90°C 
Reference Example compound 2-11: 1-(2-naphthyl)-2-(3-pyridyl)ethanone melting point: 69,70°C. 

Reference Example 3 

i 02 ^ accordance with the above-mentioned Reference Example 2 and respectively using a-picoline v-picoline 
and 3,5-lut.d.ne .nstead of p-picoline, the following Reference Example compounds 3-1 to 3-3 were synthesLed 

Reference Example compound 3:1 : 1 -phenyl-2-(2-pyridyl)ethanone melting poinf 59-60°C 
Reference Example compound 3-2: 1 -(4-methoxyphenyl)-2-(2-pyridyl)ethanone melting poinf 77-78°C 
Reference Example compound 3-3: 1-phenyl-2-(4-pyridyl)ethanone melting point: 109-110°C 



• ♦ 
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Reference Example 4 

» 

1- (4-methoxyphenyl)-2-(4-pyridyl)ethanone 

5 [0241], A solution of diisopropylamine (33.2 mL) in anhydrous tetrahydrofuran (300 ml_) was cooled to -78°C and 1 .6 
M n-butyllithium-hexane solution (148 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred for 1 0 min at the same temperature, then y-picoline (20 g) was added dropwise. The temperature 
• was raised to -1 0-0°C, and after stirring for 20 min : a solution of ethyl p-anisate (19.4 g)' in anhydrous tetrahydrofuran 
(40 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room temperature for 

*6 1 h; and water (1 00 n/iL) was added. The organic solvent was evaporated under reduced pressure and an oily product 
was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. 
The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title compound (1 6.2 g : 
yield 66 %). 

melting point: 103-1 04°C. ( 
15 '■ 

Reference Example 5 

2- (5-methyl-3-pyridyl)-1-phenylethanone ' * 

20- [0242] A solution of diisopropylamine (20.2 mL) in anhydrous tetrahydrofuran (180 mL) was cooled to -78°C, and a 
1 .6 M n-butyllithium-hexane solution (90 mL) was added dropwise with stirring. After completion of dropwise addition, 

4 

the mixture'was stirred for 10 min at the sarrle temperature, and then 3,5-lutidine (14 g) was added dropwise. The 
temperature was raised to -10-0°C ; and after stirring for 20 min, a solution qf ethyl benzoate (9.8 g) in anhydrous 
tetrahydrofuran (20 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room 
25 temperature for 1 h, and water (1 00 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was 
evaporated. The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title com- 
pound (10 g, yield 70%). • » . ■ 
< melting point: 53-54°C. , , 

"30 ■ ■ ' ' 

. ■ • 

Reference Example 6 

\ 

♦ 

2-bromo-1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 

35 [0243] 1-(4-Methoxyphenyl)-2-(3-pyridyl)ethanone (6.9 g) was dissolved in acetic acid (36 mL), bromine (1.7 mL) 
was added, and the mixture was stirred at 80°C for 3 h. The reaction mixture was cooled with iced water and the 
precipitated crude crystals were collected by filtration. The crude crystals were recrystallized from ethanol-ethyl ether 
to give the title compound (1 0 g, yield 89%). 
melting point: 188-1 95°C. 

40 

Reference Example 7 

[0244] In accordance with the above-mentioned Reference Example 6, 1-phenyl-2-(3-pyridyl)ethanone, 
1-(3,4-dimethoxyphenyl)-2-(3-pyridy^ 

45 oxyphenyl)-2-(3-pyridyl)ethanone, 1 -(4-f luorophenyl)-2-(3-pyridyl)ethanone, 1 -phenyl-2-(2-pyridyl)ethanone, 
1 -(4-methoxyphenyl)-2-(2-pyridyl)ethanone, 1 -phenyl-2-(4-pyridyl)ethanone, 1 -(4-methoxyphenyl)-2-(4-pyridyl)eth- 
anone, 2-(5-methyl-3-pyndyl)-1-phenylethanone, 1-(4-ethylphenyl)-2-(3-pyridyl)ethanone, 1-(3,4-methylenedioxyphe- 
nyl)-2-(3-pyridyl)ethanone, 1-(5-indany!)-2-(3-pyridyl)ethanone, 2-(3-pyridyl)-1-(5 > 6,7 J 8-tetrahydro-2-naphthyl)eth- 
anone, 1-(1,4-benzodioxan-6-yl)-2-(3-pyridyl)ethanone, 1-(2-naphthyl)-2-(3-pyridyl)ethanone and 1-(4-methoxyphe- 

50 nyl)-2-(2-pyridyl)ethanone were respectively used instead of 1 -(4-methoxyphenyl)-2-(3-pyridyl)ethanone, the following 
Reference Example compounds 7-1 to 7-17 were synthesized. 

Reference Example compound 7-1 : 2-bromo-1-phenyl-2-(3-pyridyl)ethanonehydrobromide melting point: 208-21 5°C. 
Reference Example compound 7-2:2-bromo-1-(3 l 4-dimethoxyphenyl)-2-(3-pyridyl)ethanonehydrobromide. melting 
point: 191-1 93°C. 

55 Reference Example compound 7-3: 2-bromo-2-(3-pyridyl)-1-(3,4,5-trimethoxyphenyl)ethanone hydrobromide melting 
point: 184-1 86°C. 

Reference Example compound 7-4: 2-bromo-1-(4-hydroxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 
Used in the next reaction without purification. 
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Sl'C EXamP ' e C ° mP0Und 7 " 5: ^ br ^ 1 -< 4 - |luoro P h «^a-(3-PyridyO«hanone hydrobromide melting point: 

Reference Example compound 7-6: 2-bromo-1 •phenyl-2-(2-pyrid y l)ethanone hydrobromide metting point- 180-1 81 °C 
Reference^ Example compound 7-7: 2-bromo-l -<4-me<hoxy P heny,)-2-(2-pyridy.)ethanone hydrobromide meKing poimi 

Reference Example compound 7-8: 2-bromo-1 -phenyl-2-(4-pyridyl)ethanone hydrobromide melting point- 230-232'C 
207 ^ COmP ° Und ? " 9: 2 " br ° m0 " 1 -( 4 - meth -yPhenyl)-2-(4-pyridy.)e.hanone hydrobromide melting poimi 

^9T9Sc. EXamPle C9mP ° Und ? ' 10: 2 - br0mo - 2 -( 5 - me,h y'- 3 -Py^y')-1-pheny.e,hanone hydrobromide. melting point: 
M5 e i r 46'C EXamP,e COmP ° Und 2 - br0mo - 1 -' 4 - e,h y | P he "y | )- 2 -(3-Py"dyl)e.hanone hydrobromide melting point: 
m2nrp C o e int X lT4 P ^ 0 c mPOUnd ^ 2 - br0m0 -^ 3 - 4 - meth y |e - d -y.P"eny.)-2-(3-pyridy,)e,hanone hydrobromide 
m'Tsx. EXamP ' e C ° mP0Und ? ' 13: ^^^^'"^"yO^O-pyridyDethanone hydrobromide melting point: 

mir^ 

Z 199c C ' COmP ° Und ? " 16: 2 - br0mo - 1 -( 2 - na P h <^)-2-(3-pyridyl)ethanone hydrobromide melting point: 
p^nTTT^lzrr 16 COmP ° Und 7 " 1 ^ 2 - br0m °- 1 -( 4 - methox yP h -y')-2-(2-pyridyl)ethanone hydrobromide melting 

. * 

Reference Example 8 

[4-(4-meIhoxyphenyl)-5>(3-pyriclyl)-1 ! 3-thia2o^-2-yl]amine , 

5??L T ° 3 SU k Spension oTthi °ufea (0.52'g) in acetonitrile (40 mL) was added 2-bronSo-1-(4-m'eth6xy P hehvO-2-t3^ 

^X^^T^T^ Stirr6d 31 3 re, ' UXin6 ' emperatUre ,0r 3 h * and a,ler allowin 9 to oo he 
SeSnS ? k " ^ CrySta,S w * re washed successively with saturated sodium hydro 

' ah °T ? ' T ' ethan °' and Glhyl 6ther and dried The obtained crud * crystals were recrystallized from 
tetrahydrofuran to give the title compound (1 .5 g, yield 90%) ' ,et " rysia '" zea Fra>m 

melting point: 265-266°C. 
Reference Example 9 

N-methyl[4-(4-methoxyphenyl)-5-(3-pyridyl)-1,3-thia2ol-2-yl)amine 

l 0 ^ 4 ? • J?,i USPenS L 0n ° f N - meth y |thiourea (0-24 g) in acetonitrile (1 8 mL) was added 2-bromo-1 -(4-methoxvphenvn- 
2-(3.pyr,dyl)ethanone hydrobromide (1 .0 g) and triethylamine (0.4 mL) was slowly added dropwise wTth stil Aftr 

o aTe ZT dr ° P ; ^ ? e miXtUre ^ Stifred 31 3 re,,UXin9 {em ^ * 3 a " d the soLen was 9 eCap 

orated. To he residue was added saturated aqueous sodium hydrogencarbonate and the mixture was extracted wTh 
ethy acetate, and the extract was washed with water and dried, and the solvent was evaporate The r^SSe 
Sng p^t: ^ ^ ^ « ^ «*• «• compound P (0.65 g, yi^d 85 " ° 

Reference Example 10 

N-[4-(4-methoxyphenyl)-5-(3-pyridyl)-1 ,3-thiazol-2-yl]acetamide 

^r 9 , ^^^'^-P-Py^^^'^'-Z-yllamlne as a starting compound and according to a 

ZKSTiSST ple 23 ' 128 10 be mentioned be,ow - ,he ti,le compLd was obtained 3235. 
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t 

Reference Example 11 ( 

2-(4-acetylpiperazin-1 -yl)-4-(4-rtoethoxyphenyl)-5-(3-pyridyl)-1 ; 3-thiazole 

[0248] In a solution of 1 -piperazinecarbothioamide (0.39 g) in acetonitriie (1 5 mL) was suspended2-bromo-1 -(4-meth- 
oxyphenyl)-2-(3-pyridyl)ethanone hydrobromide (1.0 g) and triethylamine (0.4 mL) was slowly added dropwise with 
stirring. After completion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h : and the solvent 
was evaporated. To the residue was added saturated aqueous sodium hydrogencarbonate and the mixture was ex- 
tracted with ethyl acetate, and the extract was washed with water and dried, and the solvent was evaporated 1 . The 
residue was dissolved in pyridine (2 mL) and cooled with ice. Acetyl chloride (0.3 mL) was, added, and the mixture was 

■ 

left standing at room temperature for 1 h. The reaction mixture was poured into iced water, and the resulting product 
was extracted with ethyl acetate. The extract was washed with water and after drying, the solvent was evaporated. 
The residue was purified by silica gel column chromatography (ethyl acetate : methanol=9:1 ) to give the title compound 
(0.30 g, yield 28%). 
oil. 

Reference Example 12 

► ■ 

♦ • 
[4-(4-methoxyphenyl)-5-(G-pyridyl)-1 ,3-thiazol-2-yl]amine hydrochloride 

[0249] [4-(4-Methoxyphenyl)-5-(3-pyridyl)-1,3-thiazol-2-yl]amine (200 mg) was dissolved in 1% hydrochloric acid- 
methanol (3.2 mL) and the solvent was evaporated. The obtained crude crystals were recrystallized from methanol- 
ethyl acetate to give the title. compound (1 80 mg, yield 80%). 
melting point: 145-150°C. 

[0250] The chemical structural formulas of the compounds obtained in Reference Examples 8 to 12 are shown in 
the following Table 1 . 
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Reference Example 13 

[0251] Reference Example compounds 13-1 to 13-102 shown in the following Tables 2-7 were synthesized in ac- 
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cordance with the methods described in Reference Example 8-12, JP-A-61 -10580 and USP 4,612,321. 
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Reference Example . R» 
Compound 



Table 5 
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Reference Example 14 

N-(4-chlorobenzoyl)propyleneimine 

[0252] A solution of propyleneimine (12.3 mL) in tetrahydrofuran (160 mL) was added to 1N aqueous sodium hv- 
drox.de solution. To this mixture was added dropwise 4-chlorobenzoyl chloride (25 g) at 0°C. After completion of droo- 
wise addition, the mixlure was stirred for further 30 min. The reaction mixture was extracted with ethyl acetate The 
extract was dried, and the solvent was evaporated to give the title compound (24.9 g, yield 89%). 

1H-NMR (CDCI 3 ) 6: 1.39 (3H, d, J= 5.5 Hz), 2.15 (1H, d, J= 2.9 Hz), 2.51-2.66 (2H, m), 7.39-7.47 (2H, m), 7.93-8 01 
(^H, m). . 
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Reference Example 15 

[0253] In accordance with Reference Example 14, 3-chlorobenzoyl chloride, 2-chlorobenzoyl chloride, 2-methylben- 
zbyl chloride, 3-methylbenzoyl chloride, 4-methylbenzoyl chloride, 2-methoxyljenzoyl chloride, 3-methoxybenzoyl chlo- 

5 ride, 4-ethylbenzoyl chloride, 4-(1-methylethyl)benzoyl chloride, 4-(1 ,1 -dimethylet(iyl)benzoyl chloride, 4-propylben- 
zoyl chloride, 4-butylbenzoyl chloride, 4-hexylbenzoyl chloride, 4-trifluoromethoxybenzoyl chloride. 4-trifluoromethyl- 
benzoyl chloride, 3,4-dimethoxybenzoyl chloride, 3..4-dimethylbenzoyl chloride, 3,5-dimethylbenzoyl chloride, 
3 c 4-methylenedioxybenzoyl chloride, 2-naphthoyl chloride,. 4-fluorobenzoyl chloride and 3-cyclopentyloxy-4-methoxy- 
benzoyl chloride were respectively used instead of 4-chlbrobenzoyl chloride, the following Reference Example com- 

'1b pounds 15-1 to 15-2^ weresynthesized. ' ( " 

Reference Example 'compound 15-1: N-(3-chlorobenzoyl)-propyleneimine oil. 
i 

[0254] 1 H-NMR (CDCI 3 ) 6: 1 .40 (3H ; d : J= 5.1 Hz) } 2.17 (1H, d, J= 3.3 Hz). 2.53-2.68 (2H, m), 7.40 (1 H, dd, J= 8.1 , 
15 7.7 Hz), 7.53 (1H, ddd, J= 8.1, 2.2, 1.5 Hz), 7.90 (1H, dt, J= 77, 1.5 Hz), 8,00 (1H, dd, J= 2.2, 1.5 Hz). 

Reference Example compound 15-2: N-(2-chlorobenzoyl)-propyleneimine oil. 

* [0255] 1 H-NMR (CDCI 3 ) 5: 1.30 (3H, d, J= 5.1 Hz), 2.12 (1H, d, J= 3.3 Hz), 2.53 (1H, d, J= 5.5 Hz), 2.56-2. 68,(1 H, 
20 m ), 7.28-7.48 (3H, m), 7.75-7.81 (1H, m). 

Reference Example compound 15-3: N-(2-mdthylbenzoyl)-propyleneimine oil. 

[0256] 1 H-NMR (CDCI 3 ) 6: 1 .30 (3H, d, J= 5.5 Hz); 2.08 (1 H, d. J= 3.3 Hz), 2.43-2.57 (5H, m), 7.20-7.31 (2H, m), 
25 7.33-7.43 (1 H, m), 7.89 (1 H, d, J= 7.7 Hz). 

Reference Example compound 15-4: N-(3-methylbenzoyl)-propyleneimine oil. 

' < [0257] 1 H-NMR (CDCI 3 ) 8: 1 .39 (3H, d, J= 5.5 Hz), 2.14 (1H, d, J= 3.3 Hz), 2.41 (3H, s), 2.51-2.66 (2H, m), 7.32-7.39 
'30 (2H, m), 7.79-7.87 (2H, m). . ' 

■ • • • ., • • * . 

Reference Example compound 15-5: N-(4-methylbenzoyl)-propyleneimine 6ii. 

[0258] 1 H-NMR (CDCI 3 ) 5: 1 .39 (3H, d, J= 5.5 Hz), 2.12 (1 H, d, J= 2.9 Hz), 2.42 (3H, s), 2.50-2.62 (2H, m), 7.25 (2H, 
35 d, J= 8.1 Hz), 7.92 (2H, d, J= 8.1 Hz). 

Reference Example compound 15-6: N-(2-methoxybenzoyl)-propyleneirhine oil. 

[0259] 1 H-NMR (CDCI 3 ) 5: 1.30 (3H, d, J= 5.5 Hz), 2.10 (1H, d, J= 3.3 Hz), 2.50 (1H, d, J= 5.9Hz), 2.53-2.65 (1H, 
40 m), 3.90 (3H,s), 6.95-7.05 (2H, m), 7.41 -7.52(1 H, m), 7.81 -7.88(1 H,m). 

Reference Example compound. 15-7: N-(3-methoxybehzoyl)-propyleneimine'oil. 

[0260] 1 H-NMR (CDCI 3 ) 5: 1 :40 (3H, d, J= 5.9 Hz), 2.14 (1 H, d, J= 2.9 Hz), 2.52-2.65 (2H, m), 3.86 (3H, s), 7.10 (1H, 
45 ddd, J= 8.4, 2.6, 1 .1 Hz), 7.37 (1 H, dd, J= 8.4, 7.3 Hz), 7.55 (1 H, dd, J= 2.6, 1 .5 Hz), 7.63 (1 H, ddd, J= 7.3, 1 .5, 1 .1 Hz). 

» 

Reference Example compound 15-8: N-(4-ethylbenzoyl)-propyleneimine oil. 

[0261] 1 H-NMR (CDCI 3 ) 5: 1.27 (3H, t, J= 7.6 Hz), 1.39 (3H, d, J= 5.5 Hz), 2.13 (1H, d, J= 3.3 Hz), 2.50-2.61 (2H, 
50 m), 2.71 (2H, q, J= 7.6 Hz), 7.28 (2H, d s J= 7.7 Hz), 7.95 (2H, d, J= 7.7 Hz). 

Reference Example compound 15-9: N-[4-(1-methylethyl)-benzoyl]propyleneimine oil. 

[0262] 1 H-NMR (CDCI 3 ) 5: 1.28 (6H, d, J= 7.0 Hz), 1 .40 (3H* d, J= 5.5 Hz), 2.13 (1H, d, J= 3.3 Hz), 2.50-2.64 (2H, 
55 m), 2.90-3.05 (1H, m), 7.31 (2H, d, J= 8.2 Hz), 7.96 (2H, d, J= 8.2 Hz). 
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Reference Example compound 15-10: N-^-Jl.l-dimethylethyO-benzoylJpropyleneimine 

• - 
[0263] A solution of propylamine (11 mL 0.14 mol) in tetrahydrofuran (1 60 mL) was added to 2N aqueous sodium 
hydroxide solution (70 mL) Jo this mixture was added dropwise 4-(1 , 1 -dimethylethyl)benzoyl chloride (25 g 0 13 mol) 
at 0°C. After completion^ dropwise addition, the mixture was stirred further for 30 min. The reaction mixture was 
extracted with ethyl' acetate. The extract was dried., and the solvent was evaporated to give the title compound (27 q 
0.13 mol, yield 99%). k \ y, 

oil. 

■1H-NMR (CDCI 3 )6: 1.35 (9H, s). 1.41 (3H, d, J= 5.5 Hz), 2.12 (1W, d, J=2.9 Hz), 2.51-2.64 (2H. m). 7:47 (2H. 0 J= 
8.8 Hz), 7.96 (2H : d. J= 8.8 Hz). 

Reference Example compound 15-11 : N-(4-propylbenzoyl)-propyleneimine oil. 

[0264] 1H-NMR (CDCI 3 ) 5: 0.96 (3H, t, J= 7.3 Hz). 1.39 (3H, d, J= 5.5 Hz). 1.57-1.75 (2H. m) 2 12 (1H d J= 3 3 
Hz), 2 50-2.59 (2H, m), 2.65 (2H, t, J= 7.7 Hz), 7.26 (2H, d, J- 8.1 Hz), 7.94 (2H, d J 8.1 Hz). ' 

Reference Example compound 15-12: N-(4-butylbenzoyl)-propyleneimine oil. 

[0265]. 1 H-NMR (CDCI 3 ) 8: 0.94 (3H, t, J= 7.1 Hz), 1.26-1.47 (5H, m). 1.54-1.73 (2H. m). 2 12 <1H d J- 2 9 Hz) 
2.51-2.62 (2H,m), 2.67 (2H,t,J= 7.7 Hz), 7.26 (2H,d,J= 8.1 Hz), 7.94 (2H,d,J= 8.1 Hz). 

* * 

Reference Example compound 15-13: N-(4-hexylbenzoyl)-propyleneimine oil. 

[0266] 1H-NMR (CDCI 3 ) 8: 0.89 (3H, t, J= 6.6 Hz), 1.24-1.38 (6H, m), 1.39 (3H. d. J= 5.5 Hz). 1.56-1 68 (2H m) 
2.12 (1H, d, J= 3.3 Hz), 2.51-2.61 (2H, m), 2.66 (2H, t, J= 7.7 Hz), 7.26 (2H, d,J= 8.1 Hz), 7.94 (2H, d, J= 8.1 Hz). 

Reference Example compound 15-14: N-(4-trifluoromethoxybenzoyl)propyleneimine oil. 

Hz) 6 8 OBPH Tj-To'hz 51 ^ ^ ^ J= 55 ^ ^ ^ J= ^ 53 "' 2 68 < 2H ' m), 7.29 (2H, d, J= 9.0 

* t 

Reference Example compound 15-15: N-(4-trifluoromethylbenzoyl)propyleneimine oil. 

rji^^s (3Hi d ' j= 55 Hz) ' 219 (1H ' d ' j= 37 hz) - 2M - 2 - 70 < 2H - m )< 773 < 2H . d . j = B.o 

hiz;, B.13 (2H, d, J= 8.0 Hz).. 

Reference Example compound 15-16: N-(3,4-dimethoxybenzoyl)-propyleneimine oil. 

[0269] 1H-NMR (CDCI 3 ) 5: 1 .41 (3H, d, J= 5.5 Hz), 2.12 (1 H, d, J= 3.3 Hz), 2:51 -2.63 (2H, m), 3.94 (3H, s), 3 95 (3H 
s),6.92(1H,d,J=8.5Hz),7.56(1H,d,J=2.2Hz),7.69(1H,dd,J=8.5,2.2Hz). 

Reference Example compound 15-17: N-(3,4-dimethylbenzoyl)-propyleneimine oil. 

[0270] 1 H-NMR (CDCI 3 ) 8: 1 .39 (3H, d, J= 5.5 Hz), 2.12 (1 H, d, J= 3.3 Hz), 2.32 (6H, s). 2.49-2.61 (2H m) 721 (1H 
d, J= 7.7 Hz), 7.77 (1 H, dd, J= 7.7, 1.8 Hz),. 7.80(1 H,d,J= 1.8 Hz). - h'-^Vn, 

Reference Example compound 15-18: N-(3,5-dimethylbenzoyl)-propyleneimine 

[0271] 3,5-Dimethylbenzoic acid (25 g, 0.1 7 mol) and dimethylformamide (0.1 mL) were added to thionyl chloride 
(50 mL) at OX. The mixture was refluxed under heating for 2 h. The excess thionyl chloride was evaporated under 
reduced pressure and to the residue was added toluene (50 mL). Toluene was evaporated under reduced pressure to 
give oily 3,5-dimethylbenzoyl chloride. A solution of propyleneimine (14 mL, 0.18 mol) in tetrahydrofuran (160 mL) was 
added to 1 N aqueous sodium hydroxide solution (1 80 mL). 3,5-Dimethylbenzoyl chloride was added dropwise to this 
mixture at 0»C. After completion of dropwise addition, the mixture was stirred further for 30 min. The reaction mixture 
was extracted with ethyl acetate. The extract was dried, and the solvent was evaporated to give the title compound 
(31 g, 0.16 mol, yield 99%). 
oil. 

1H-NMR (CDCyS: 1.39 (3H. d, J= 5.5 Hz), 2.13 (1H, d, J= 3.7 Hz), 2.37 (6H, s), 2.47-2.62 (2H, m), 7.19 (IK, s), 7.64 
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(2H, s). ' . 

I 

i i 

Reference Example compounds 5-1 9: N-(3,4-methylene'dioxybenzoyl)propyleneimine oil. 

■ i 

5 [0272] 1 H-NMR (CDCI 3 ) 6: 1 .38 (3H, d, J= 4.9 Hz), 2.11 (1H : d ; J= 3.1 Hz), 2.48-2.64 (2H ; m), 6.05 {2H, s), 6.86 (1 H ; 
d, J= 8.2 Hz), 7.48 (1 H, d, J= 1 .7 Hz), 7.65 (1H, dd, J= 8.2, 1 .7 Hz). 

Reference Example compound 15-20: N-(2-naphthoyl)-propyleneimine oil. 

w [0273] 1 H-NMR (CDCI 3 ) 6: 1.44'(3H, d, J= 5.5 Hz), 2.22 (1H, d, J= 3.3 Hz), 2.57-2.84, (2H, m), 7.50-7.65 (2H, m), 
7.85-8.00 (3H, m), 8.06 (1 H : dd, J= 8.6, 1 .5 Hz), 8.59 (1 H, s). 

Reference Example compound 15-21: N-(4-fluorobenzoyl)-propyleneimine oil. 

15 [0274] 1 H-NMR (CDCI 3 ) 6: 1 .39 (3H, d, J= 5.2 Hz), '2.14-2.15 (1 H, m), 2.52-2.63 (2H ; m) : 7.08-7.1 9 (2H, m), 8.00-8.10 
(2H,m). 

Reference Example compound 15-22: N-(3-cyclopentyloxy-4-methoxybenzoyl)propyleneimine oil. 

■ ■ 

20 [0275] 1 H-NMR (CDCI 3 ) 6: 1.40 (3H, d ; J= 5.1 Hz), 1.54,-1.68 (2H : m), 1.73-2.06 (6H } m), 2.11 (1H, d, J= 3.3 Hz), 
2.51-2.63 (2H : m) : 3.91 (3H, s), 4.79-4.90 (1H, m) ! 6.90 (1H, d ; J= 8.4 Hz), 7.55 (1H, d, J= 1.8 Hz), 7.65 (1H, dd, J= 
8.4, 1.8 Hz). 

« 

Reference Example 16 

25 

1-(2-chlorophenyl)-2-(4-pyridyl)ethanone 

[0276] A solution of diisopropylamine (15 ml_) inanhydrous tetrahydrofuran <1O0,mL) was cooled at -50°C and ti6 
M n-butyllithium/hexane solution (69 m)_) was added dropwise with stirring. After completion of dropwise addition, the 

30 mixture was stirred for 10 min and a solution of y-picoline (20 cj) in anhydrous tetrahydrofuran (10 mL) was added 
dropwise at -30°C. The mixture was stirred for 1 h and a solution of-N-(2-chlqrobenzoyl)propyleneimine (20 g) in an- 
hydrous tetrahydrofuran (10 mL) was added dropwise at -10°C. After completion of dropwise addition, the mixture was 
stirred for at room temperature for 2 h. To the reaction mixture was added water (1 00 mL) and the'mixture was extracted 
with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. The residue was 

35 purified by silica gel column chromatography (hexane-ethyl acetate=1 :1) to give the title compound (16 g, yield 71%). 
oil. -' 

1 H-NMR (CDCI 3 ) 8: 4.28 (2k s), 7.20 (2H, d, J= 6.2 Hz), 7.28-7.39 (1H, m), 7.41-7.48 (3H, m), 8.56 (2H, d, J= 6.2 Hz). 
Reference Example 17 

40 

[0277] In accordance with Reference Example 16, N-(3-chlorobenzoyl)propyleneimine, N-(4-chlorobenzoyl)-propyl- 
eneimine, N-(2-methylbenzoyl)propyleneimine, N-(3-methylbenzoyl)propyleneimine, N-(4-methylbenzoyl)-propylene- 
imine, N-(2-methoxybenzoyl)propyleneimine, N-(3-methoxybenzoyl)propyleneimine, N-(4-ethylbenzoyl)-propylene- 
imine, N-[4-(1-methylethyl)benzoyl]propyleneimine, N-[4-(1 ,1-dimethylethyl)benz.oyl]propyleneimine, N-(4-propylben- 

45 zoyl)propyleneimine, N-(4-butylbenzoyl)propyleneimine, N-(4-hexylbenzoyl)propyleneimine, N-(4-trifluoromethoxy- 
benzoyl)propyleneimine, N-(4-trifluoromethylbenzoyl)propyleneimine, N-(3,4-dimethoxybenzoyl)propyleneimine, 
N-(3,4-dimethylbenzoyl)-propyleneimine, N-(3,5-dimethylbenzoyl)propyleneimine, N-(3,4-methylenedioxybenzoyl) 
propyleneimine, N-(2-naphthoyl)-propyleneimine and N-(3-cyclopentyloxy-4-methoxybenzoyl)-propyleneimine, in- 
stead of N-(2-chlorobenzoyl)propyleneimine, the following Reference Example compounds 17-1 to 17-21 were syn- 

50 thesized. 

Reference Example compound 17-1 : 1-(3-chlorophenyl)-2-(4-pyridyl)ethanone 
[0278] melting point: 79-80°C. 

55 

Reference Example compound 17-2: 1-(4-chlorophenyl)-2-(4-pyridyl)ethanone 
[0279] melting point: 93-94°C. 
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Reference Example compound 1 7-3: i -(2-methylphenyl)-2-(4-pyridyl)ethanone oil. 

■' V 

Reference Example compound 1 7-4: 1 -(3-melhylphenyl)-2-(4-pyridyl)ethanone . 
[0281] melting point: 115-116°C. 

Reference Example compound 17-5:1 -(4-methylphenyl) -2-(4*pyridyl)ethanone 

i ... 
[0282] melting point: 11 0-1 11 °C. ' ' "» 

1 i 

* 

Reference Example compound 17-6: 1-(2-methoxyphenyl)-2-(4-pyridyl)elhanone oil. 

ST' 3 18 * 3 f J? Sl 4 30 <2H ' S) ' 6 ' 95 - 7 07 < 2H ' m >< 717 < 2H ' * J- 5-9 Hz), 7.50 (1H. ddd. J= 

8.4, 7.3, 1 .8 Hz), 7.73 (1.H, dd, J= 7.7, 1 .8 Hz), 8.53 (2H, d, J= 5.9 Hz). 

Reterence Example compound 17-7: 1-(3.methoxyphenyl)-2 : (4-pyridyl)ethanone oil. 

[0284] 1H-NMR (CDCI 3 ) 5: 3.86 (3H, s), 4.28 (2H, s), 7.14 (1H. ddd. J= 8.1. 2.6 1 1 Hz) 7 20 (2H d J- 6 

7.36 (1 H, dd, J- 8.1 , 7.7 Hz), 7.51 (1 H, dd, J 2.6, 1 .5 Bz), 7.58 (1 H, ddd, J= 7.7, 1 .5, 1 , Hz), 8 57 d it 6.2 Hz).' 

Reference Example compound 17-8: 1-(4-ethylphenyl)-2-(4-pyridyl)ethanone 
[0285] melting point: 87-89°C. 

Reference Example compound 1 7-9: 1 -[4-(1 •methylethyl)phenyl]-2>(4-pyridyl l )ethanone 
[0286] melting point: 86-88°C. , , 



Reference Example compound 17-10: 1-[4-(1 l 1-dimethylethyl).phenyl]-2-(4-pyridyl)ethanone. ' - '■ ■ 

STJl n'!J i0n °l diiSOpr °Py |amine < 15 mL - 0-11 ™'> in anhydrous tetrahydrofuran (100 mL) was cooled to -50°C 
1.6 M n-butylhth.um-hexane solution (69 mL, 0.11 mol) was added dropwise with stirring. After completion of dropwise 

furarWi n i TTT^ 1 ° ^ ^ ^ * S0Mi0n ° f «** ,nB < 9 ' 3 01 0 mol > in "hydros tetrahydro- 

furan ( 0 mL) was added dropwise at -30°C. The mixture was stirred for 1 h, a solution of N-f4-(1,1-dimethylethyl) 
benzoy ]-propyle n e,m.ne (22 g, 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at -30°C After 
completion of dropw.se addition, the temperature of the mixture was increased gradually to room temperature and the 
mixture was stirred for 2 h. To the reaction mixture was added water (100 mL), the mixture was extracted wit ethyl 
acetate. The extract was washed with water, and after drying, the solvent was evaporated. The r^wSlpuffi 
by s, ca gel column chromatography (hexane-ethyl acetate, 1:1) and recrystallized from diisopropyl ether-hexane to 
give the title compound (11 g, yield 43%). "'exane 10 

melting point: 75-76°C. 

Reference Example compound 17-11: 1-(4-propylphenyl)-2-(4-pyridyl)ethanone 
[0288] melting point: 71 -72°C. 

Reference Example compound 17-12: 1-(4-butylphenyl)-2-(4-pyridyl)ethanone 
[0289] melting point: 41 -43°C. 

Reference Example compound 1 7-1 3: 1 -<4-hexylphenyl)-2-(4-pyridyl)ethanone 
[0290] melting point: 57-58°C. 
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Reference Example compound 17-14: 2-(4-pyridyl)-1-(4-trifluoromethoxyphenyl)ethanone 
[0291] melting point: 65-66°Qi 
5 Reference Example compound 17-15: 2-(4-pyridyl)-1-(4-trifluoromethylphenyl)ethanone 
[0292] melting point: 94-95°C. 

Reference Example compound 17-16: 1 : (3 ! 4-dimethoxyphenyl)-2-(4-pyridyl)ethanone 
w ' 

[0293] melting point: 110-111°C. 1 

Reference Example compound 17-17: 1 -(3 5 4-dimeihylphenyl)-2-(4-pyridyl)ethanone 

* 

15 [0294] melting point: 81 -83°C. 

Reference Example compound 17-18 

* 

1 -(3 ! 5-dimethylphenyl)-2 t (4-pyridyl)ethanone 

20 

[0295] A solution of diisopropylamine (15 mL, 0.11 mol) in anhydrous telrahydrofuran (100 mL) was cooled to -50°C : 
1 .6 M n-butyllithium-hexane solution (69 mL 0.11 mol) was added dropwise with stirring. After completion of dropwise 
addition, the mixture was stirred for 1 0 min, and a solution of y-picoline (9.3 g : 0.1 0 mol) in anhydrous tetrahydrofuran 
(10 mL) was added dropwise at -30°C. The mixture was stirred for 1 h : a solution of N-(3 : 5-dimethylbenzoyl)propyle- 

25 neimine (19 g, 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at -30°C. After completion of 
dropwise addition, the temperature of the mixture was gradually raised to room temperature and the mixture was stirred 
for 2 h. To the reaction mixture was added water (1 00 mL) and the mixture was extracted with ethyl acetate. The extract 
was washed with water, and after drying, the solvent was evaporated. The residue, was crystallized from diisbpropyl 
ether-hexane to-give the title compound (13 g : yield 58%).. 

30 melting point: 90-91°C. 

, • . . _ ...... ^ ■ 

Reference Example compound ^-ig^l-fS^-methylenedioxyphenyl^^-pyridyOethanone ( 

[0296] melting point: 126-1 27°C. 
35 , 

Reference Example compound 17-20: 1-(2-naphthyl)-2-(4-pyridyl)ethanone 
[0297] melting point: 114-115°C. 
40 Reference Example compound 1 7-21 : 1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone 
[0298] melting point: 87-89°C. 
Reference Example 18 

45 . 

[0299] In accordance with Reference Example 17, the following Reference Example compound 18-1-18-9 were syn- 
thesized using y-picoline instead of p-picoline. 

Reference Example compound 18-1: 1 -(2-chlorophenyl)-2-(3-pyridyl)ethanone oil. 

50 

[0300] 1 H-NMR (CDCI 3 ) 5: 4.28 (2H, s), 7.18-7.49 (5H, m), 7.59-7.67 (1H, m), 8.47-8.56 (2H } m). 

Reference Example compound 18-2: 1-(3-chlorophenyl)-2-(3-pyridyl)ethanone oil. 

55 [0301] 1 H-NMR (CDCI3) 8: 4.29 (2H, s), 7.25-7.34 (1 H, m), 7.44 (1 H, t, J= 7.7 Hz), 7.54-7.63 (2H, m), 7.90 (1 H, dt, 
J= 7.7, 1 .5 Hz), 8.00 (1 H, dd, J= 1 .8, 1 .5 Hz), 8.49-8.57 (2H, m). 
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Reference Example compound 18-3: l-(4-chlorophenyl)-2-(3-pyridyl)ethanone 
Reference Example compound 18-4: 1-(2-methylphenyl)-2-(3-pyridyl)ethanone oil.. 

i 

[0303] 1H-NMR ,CDC. 3 ) 6: 2.47 (3H, .,, 4.23 (2H, s), 7,8-7.47 <5H, m), 7.73 (1H, d, J= 7.7 Hz), 8.47-8.56 (2H, m). 
Reference Example compound 1 8-5: 1 -(3-methylphenyl)-2-(2(-pyridyl)elhanone oil . 

'T^T^i^e^T 5X 429 ,2 " ; * ™ M "»* ■» m.,^ „„,„,, 

Reference Example compound 18-6. 1-(4-methylphenyl)-2-(3-pyridyl)ethanone 
[0305] melting point: 72-74°C. 

Reference Example compound 18-7:1 -(3-methoxyphenyl)-2-(3-pyridyl)ethanone oil. 



[0306] 1 H-NMR(CDCl3)5:3.86(3H:s) : 4.29(2Ks) ; 7.14(1H.ddd.J=8 1 26 18H2) 7 28(1H dd I 7* A 
HZ), 7.40 ( 1H , dd, J 8.1, 7.7 Hz), 7.53 (1H, dd, J= 2 6, 1.8 Hz), 7.58-7.65 B 5C Ss^H, mj. ' 



8 



ne oil. 



Reference Example compound 18-8: 1-[4-(1 : 1-dimethylethyl) P henyl]-2-(3-pyhdyl)ethano 
^:T^i^^ m 7 ' 22 " 7 - 31 (,H ' 7 < 2H ' * J = - Hz,, 7.5,7.65 OH, m), 
Reference Example 'compound! 8-9: 1-(3,5-dimetHylphehyl)-2-(3-pyridyl)e1hanone oil. 

[0308] 1H-NMR (CDCI 3 ) S: 2.38 (6H, s), 4.27 (2H„ s), 7.24-7.30 (2H, m),7.58-7.63 (3H, m), 8.50-8.52 (2H, m )\ ' 
Reference Example 19 

Reference Example compound 19: 1-(4-dimethylaminophenyl)-2-(4-py r idyl)ethanone 

r 

[0310] melting point: 189-192°C. 
Reference Example 20 

1-(4-fluorophenyl)-2-(4-pyridyl)ethanone 

TnlL^T ° f diiSO , pro Py |amine < 29 mL > anhydrous tetrahydrofuran (300 mL) was cooled to -78X and 1 6 
M n-butyllithium/hexane solution (140 mL) was added dropwise with stirring. After completion of droowise addiZ thl 

The reason /nocture was st,rred at -10»C for 30 min. The reaction solution was cooled to -78°C and a so!uti 0n of 
N-(4-fluo r obenzo y i)propyleneimine (36 g) in anhydrous tetrahydrofuran (50 mL) was added dropwise ^rcomTeSon 
of dropw.se add-on, the mixture was stirred at room temperature for 3 h. To the reaction 21^ 2* 

orated Th: ; aC,ed ^ *"» W3S W3Shed Wi,h wa,e '- after drying the sotenl wS evap 
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.» 

. Reference Example 21 . 

4-(methylthio)thiobenzamide 

5 [0312] 4-Methylthiobenzonitrile (12 g) was dissolved in a solution (130 mL) of 4N hydrogen chloride in ethyl acetate. 
To this solution was added O.O-diethyl dithiophosphate (15 mL) and the mixture was stirred at room temperature for 
22 h. To the reaction mixture was added water (1 00 mL), and the mixture was extracted with ethyl acetate. The insoluble 
material was filtered off and the filtrate was washed with saturated brine, dried and the' solvent was evaporated. The 
residue was recrystallized from ethyl acetate to give the 'title compound (10'g, yield 67%). 

10 melting point: 176-1 ^8°C. 1 ' 

Reference Example 22 

[0313] In accordance with Reference Example 6 and respectively using 1-(2-chlorophenyl)-2-(3-pyridyl)ethanone ) 
is 1 -(3-chlorophenyl)-2-(3-pyridyl)ethanone, 1 -(4-chlorophenyl)-2-(3-pyridyl)e.thanone ; 1 -(2-methylphenyl)-2-(3-pyridyl) 
ethanone, 1 -(3-methylphenyl)-2-(3-pyridyl)ethanone ; 1 -(4-methylphenyl)-2-(3-pyridyl)ethanone : T-(3-methoxyphenyl)- 
2-(3-pyridyl)ethanone. 1 -[4-(1 .1 -dimethylethyl)phenyl]-2-(3-pyridyl)ethanone ; 1 -(3 : 5-dimethylphenyl)-2-(3-pyridyl)eth- 
anone ; 1-(2-chlorophenyl)-2-(4-pyridyl)ethanone : 1-(3-chlorophenyl)-2-(4-pyri,dyl)ethanone ! • 1 -(4-chlorophenyl)- 
2-(4-pyridyl)ethanone : 1 -(2-methylphenyl)-2.-(4-pyridyl)ethanone ; 1 -(3-methylphenyl)-2-(4-pyridyl)etharjone : 
20 l-(4-methylphenyl)-2-(4-pyridyl)ethanoneJ-(2-methoxyphenyl)-2-(4-pyridyl)ethanoneJ-(3-methoxyphenyl)*2-(4-pyri- 
dyl)ethanone : 1 -(4-ethylphenyl)-2-(4-pyridyl)ethanone : 1 -[4-(1 -methylethyl)phenyl]-2-(4-pyridyl)ethanone ! 

1- [4-(1 : 1-dimethylethyl)phenyl]-2-(4-pyridyl)ethanone ; 1-(4-propylphenyl)-2-(4-pyridyl)ethanone ! 1-(4-butylphenyl)- 

2- (4-pyridyl)eth'anone } 1-(4-hexylphenyl)-2-(4-pyridyl)ethanone : 2-(4-pyridyl)-/l-(4-trifluoromethoxyphenyl)ethanone, 
2-(4-pyridyl)-1 -(4-trifluoromethylphenyl)ethanone : 1 -'(4-dimethytaminophenyl)-2-(4-pyridyl)ethanone hydrobromide, 

25 1 -(3.4-dimethoxyphenyl)-'2-(4-pyridyl)ethanone J 1 -(3 ! 4-dimethylphenyl)-2-(4-pyridyl)ethanone ! 1 -(3 ; 5-dimethylphe- 
nyl)-2-(4-pyridyl)ethanone ; 1 -(3 : 4-methy!enedioxyphenyl)-2-(4-pyridyl)ethanone : 1 -(2-naphthyl)-2-(4-pyridyl)eth- 
anone, 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone and 1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone in- 
stead-of Ir^-methoxyphenyl^T^-pyridyOethanone, the following Reference Example compounds 22-1 to 22-33 wene 
> synthesized. , , 

'30 . . ' 

i 4 

Reference Example compound 22-1: 2-bromo-1-(2 L chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0314] melting point: 88-90°C. ' 
35 Reference Example compound 22-2: 2-bromo-1-(3-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0315] melting point: 164-1 66°C 

Reference Example compound 22-3: 2-bromo-1-(4-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 

40 

[0316] Used in the next reaction without purification. 

% 

i 

Reference Example compound 22-4: 2-bromo-1-(2-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
45 [0317] Used in the next reaction without purification. 

Reference Example compound 22-5: 2-bromo-1 -(3-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0318] Used in the next reaction without purification. 

50 

Reference Example compound 22-6: 2-bromo-1-(4-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0319] melting point: 96-98°C. 
55 Reference Example compound 22-7: 2-bromo-1-(3-methoxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0320] Used in the next reaction without purification. 
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Reference Example compound 22-8: 2-bromo-H4^ 
[0321] melting point: 190-194JC. 

Reference Example compound 22-9: 2-bromo-1 -(3,5-di m ethylphenyl)-2-(3-pyridy0ethanone hydrobromide ■ 
[0322] melting point: 195-1 97°C. 

Reference Example compound 22-10: 2-bromo-1-(2-chloropheny|)-2-(4-pyridyl)ethanone hydrobromide 

• » 

[0323] melting point: 157-1 59°C. 

* 

i 

* 

Reference Example compound 22-11: 2-bromo-1-(3-chlorophenyl)-2-(4,pyridyl)ethanone hydrobromide . 

1 

[0324] melting point: 178-1 81 °C. 

i 

Reference Example compound 22-12: 2-bromo-1-(4-chlbrophenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0325] melting point. 189-1 93°C. 

Reference Example compound 22-13: 2-bromo-1 -(2-methylphen y l)-2-(4-pyridyl)ethanone hydrobromide 
[0326] melting point: 183-1 86°C. 

i > 

i 

Reference Example compound 22-14: 2-bromo-1-(3-methylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0327] Used in the next reaction without purification. 

Reference Example compound 22-15: 2-bromo-1 -(4-methyl P henyl)-2-(4-pyridyl)ethanone hydrobromide ' " ' ' " 

* I 

[0328] melting point: 111 -11 3°C. 

• ' * : • • • . ■ 

Reference Example compound 22-16: 2-bromo-1-(2-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0329] melting point: 168-1 71 °C. 

I 

Reference Example compound 22-1 7: 2-bromo-1 -(3-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0330] Used in the next reaction without purification. 

Reference Example compound 22-1 8: 2-bromo-1 -(4-ethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0331] melting point: 170-1 73°C. 

Reference Example compound 22-19: 2-bromo-1-[4-(i:methylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobromide 
[0332] melting point: 185-1 88°C. 

Reference Example compound 22-2ol 2-bromo-1 -[4-(1 ,1 -dimethylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobromide 

5,nH 3 h 1 1 " t4 ; ( J n •°^ to ^ l )P hen y«]- 2 -( 4 -Pyridyl)ethahone (1 0 g, 39 mmol) was dissolved in acetic acid (40 mL) 

iTZlfr T,h ] ^ added - mlXtUre W3S S,irr6d 8t 8 °° C ,0r3 h - The reac,ion mix,ure wat cooled 

2, 1 , f 3 If pr f cip,ta,ed crude c, * stals were colteoted by filtration. The crude crystals were washed with 
ethyl acetate to give the title compound (9.6 g, yield 81%). 
melting point: 209-21 2°C. 
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i 

Reference Example compound 22-21 : 2-bromo-1 -(4-propylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0334] melting point: 167-1 70«C. , 

Reference Example compound 22-22: 2-bromo-1 : (4-butylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0335] melting point: 158-161°C. 

♦ 

Reference Example compound 22-23: 2 : bromo-1-(4-hexylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0336] melting point: 153-155°C. 

Reference Example compound 22-24: 2-bromo-2-(4-pyridyl)-1-(4-trifluoromethoxyphenyl)ethanone hydrobromide 

» 

[0337] Used in the next reaction without purification. 

Reference Example compound 22-25: 2-bromo-2-(4-pyridyl)-1-(4-trifluoromethylphenyl)ethanone hydrobromide 
[0338] melting point: 190-1 94°C. 

Reference Example compound 22-26: 2-bromo-1-(4-dimethylaminophenyl)-2-(4-pyridyl)ethanone dihydrobromide 

■ 

[0339] melting point: 1 63-1 67°C. 

Reference Example compound 22-27: 2-bromo-1-(3,4-dimethoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0340] melting point: 174-1 75°C. . . 

* $ 

Reference Example compound 22-28: ?-bromo-1-(3 : 4-dimethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 

t > 

■ 

[0341] melting point: 196-1 99°C. 

Reference Example compound 22-29: 2-bromo-1-(3,5-dimethylphenyl)-2-(4-pyridy1)ethanone hydrobromide 

[0342] 1 -(3,5-Dimethylphenyl)-2-(4-pyridyl)ethanone (7.0 g : 31 mmol) was dissolved in acetic acid (35 ml_) and bro- 
mine (1 .6 mL, 31 mmol) was added. The mixture was stirred at 80°C for 3 h. Ethyl acetate was added to the residue 
and the precipitated crude crystals were collected by filtration. The crude crystals were washed with ethyl acetate to 
give the title compound (16 g, yield 96%). 
melting point: 21 6-21 9°C. 

Reference Example compound 22-30: 2-bromo-1-(3,4-methylenedioxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0343] melting point: 21 1-21 4°C. 
■ Reference Example compound 22-31 : 2-bromo-1-(2-naphthyl)-2-(4-pyridyl)ethanbne hydrobromide 
[0344] melting point: 149-1 52°C. 

Reference Example compound 22-32: 2-bromo-1-(4-fluorophenyl)-2-(4-pyridyl)ethanone hydrobromide 

• > 

[0345] melting point: 1 85-1 89°C. 

Reference Example compound 22-33: 2-bromo-1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone 
hydrobromide 

[0346] melting point: 1 68-1 70°C. 
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Reference Example 23 



[0347] In accordance with the method described in Reference Examples 8-12. JP-A-61-10580 and USP 4 612 321 
symS compounds 23-1 to 23-294 and 23-295 to'23-349 shown in the following Tables 8 to 31 " ' 



were 



■ ♦ » • > i . 



« * 



\ 



46 



EP 1 205 478 A1 

.i 

Table 8 

R b v S 11 » 

I '>~ R 8 
Re N 



ib 


Reference 


Example R a 


1 

R b *c additives 


m.p./t; 




i 

, 23-1 


-NHCO-Q 




1 * , t 

0- 


HCI 


260 


15 


23-2 


-NHCO-£) 


ry 




HCI 


244-246 




23-3 


-NHC0-/1 
CT 


O- 


0- 


ho 


255-256 

• 


20- 


23-4 

• 


-NHCO-fj) 


O- 




HCI 


275 




23-5 


-NHCO-Q 


<fV F 
N=^ 


-0- 




233 


25 


23-6 


-NHCOMe 






1 


218-220 


■ ( - 

'30 

, • ■ 


> 

< 


-NHCOMe 

• 


Me 

H- ■ • 


0- 




218-220 


23^ 

\ 


-NHC0-O 
N 




0- 


2HCI 

1 


145-148 

1 

* 




23-9 


-NHCO-^N 


0- 






♦ 

236 


35 


23-10 


-NHCOCH 2 -0 




0- 




226-230 




23-11 


-NHCO(CH2) 2 -0 








215-217 


40 


23-12 


-NHCO(CH2) 2 Me 


/V 


0- 

1 




196-200 




23-13 


-NHC0(CH2)3Me 




Q- 




205-206 


45 


23-14 


-NHCO(CH2) 4 M© 




O- 

* 


* 1- 


-175-177 




23-15 


-NHCOCMe 3 


N= / 


O- 




219-220 


50 


• 

23-16 


-NHCO-Q 


£>- Me °- 




HCI 


268-270 


55 


23-17 


-NHCO-£j) 
0^ 






HCI 


243-246 
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Table 9 



Reference Example R ft 
Compound 


fib 


23-18 


-NHCO-^J) 


ry 


23-19 


-NHCO-Q 

» 




23-20 

* 


-NHC0CH 2 -^ 


ry 


• 

23-21 


-NHCOfCH^-Q fy~ 


23-22 


-NHCOtCHJjMe 


<rv 


23-23 


-NHCOtCH-^Me 




23-24 


-NHCO(CH2) 4 M© 




23-25 


-NHCOCMe 3 




• 

23-26 


-NHCO-^ 


o- 


23-27 


-NHCO-Zj) 
0 




ft 

23-28 


-NHCO-/j| 
S 


O- 


23-29 


• 

-NHCOCHz-^ 


•0- 


23-30 


-NHCO(CH2) 2 -Q 


23-31 


-NHCOCMe 3 


0- 


23-32 




•o- 


23-33 


-NHCO{CH2) 2 Me 




23-34 


-NHCO(CH 2 ) 3 Me 




23-35 


•NHCO(CH2) 4 Me 





"e* • additives m -P-/^ 





HCI 237-239 

l 

HCI 220-223 
184-185 

214-216 
197-198 
188-190 
167-169 
245-246 

t 

237-238 
240 
240 
233-234 
214-216 

206-208 

247 

212-214 
232-234 

245-246 
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.« 



Table 10 



Rb V s 



i > 



Reference /Example R a Rb R c ' '-m.p./ic 
- Compound | [ ; |_j ' 







N v=/ . 


y~\_ 




23-37 


-NHCOCHjMe 




Mea-/~V- 


254-256 


23-38 


-NHCO-C^ 

V if 


■O- 


MeO-Q— 


255-257 

i 


23-39 


* 

-NH 2 




■ * 


i 

278-280 


■ 

23-40 


-NHCOMe 


O- 

N^ 


a-O- 


266-268 


23-41 


-NHCOCH 2 Me 






241-242 


23-42 


-NH 2 


fV 


Me-O- 


• 

286-288 


• 

23-43 

* 


*■ 

-NHCOMe 


Q- 




260-261 

• 

< 


♦ 

\ 

23-44 


-NHCOCH a Me 


N^ 




226-227 


23-45 

■ 


-NHCOMe 


/V 




217-219 


23-46 


-NHCOCH 2 Me 


N ss/ 




228-229 


23-47 


-NHCOMe 


y£— TV 

N 


Me 


235-236 


* 

23-48 


-NHCOCH 2 Me 

> 


P" 


Me 

o- 


239-241 


23-49 


-NHCOMe 


■ O- 




290-293 


23-50 


-NHCOCH 2 Me 




o- 


289-290 


23-51 


-NHCOMe 




Me 

6- 


287-289 
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Table 11 



R bv-S 



Be 



Reference Example R a 
Compound 



m.p. /<c 



23-52 


-NHCOCH 2 Me 




' Me 

6- 


258-260 


23-53 


-NHCOMe 




chQ- 


317-320 


23-54 

» 


* 

-NHCOCHjMe 


•o- 


ci-Q- 


257-259 


23-55 


-NHCOMe 






308-309 


23-56 


-NHCOCHjMe 






249-250 


23-57 








228-230 



23-58 



•NHa 



Or 



Me 




231-232 



23-59 


-NH 2 


■O- 

t 

1 




256-258 


23-60 


-NHj 

l 

■f 




Me 


l 

255-258 


23-61 


' -NH a 




c, -G~ 


>300 


23-62 


-NH 2 


<o- 


MenQ- 


296-298 


23-63 


-N=C(Me)NMe 2 






129-131 

• 


23-64 


-NHCOMe 


<o- 




262-284 


23-65 


-NHCOMe 




MeO 


236-239 


23-66 


-NHCOCHjMe 




MeO 


222-224 


23-67 


-NHCO-Q 


0- 


MeO 

b- 


236-239 
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i 

■ • * 

* . Table 12 

i . • 

5 




10 ■ , 





Reference Example R 
Compound 






m.p. /"C 


15 


23-68 


-NHCOMe 

* 


o- 


MeO 


< 

t 

234-236 




23-69 

• 


•NHCOCH 2 Me 


Or 


MeO 


237-239 


20 


23-70 




O 


MeO 


220-222 




23-71 


-NHCOMe 






294-297 


25 


23-72 


-NHCOCH 2 Me 


O- 




267-269 




23-73 

• ■ ■. i • 


-N{CH>Me)COMe 






' . 1 ■ . a ' • 


30 


23-74 


-M((CH2) 4 Me)COMe 




1 

MeO-O- 


111-113 

• 




23-76 


mo 




1 


162-164 

• 


35 


23-76 


-NH 2 


0- 


MeQ 

O- 


206-209 




23-77 






MeO 

• 


232-234 


40 


23-78 


-NH2 


fS- 




236-239 

• 


45 • 


23-79 


-NH2 


O* 




232-235 




23-80 

• 


•NH-Q 


O- 


Me0_ O~ 


287-289 


50 


23-81 


-NHCO-Q 


O" 


MeO-Q- 


330-333 




■ 

23-82 


-NHCO-^~^ 


O- 


MeO-Q- 


292-294 



55 
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Table 13 




Reference 'Example 
Compound. 



Ri 



m.p. /t: 



23-83 


-NHCO-Q-CI 


4 t 


MeO-fV- 


346-348 


23-84 


-NHCO-{^-OMe 


MeO-/"V- 

\=/ 




23-85 


-NH 2 




HO-fV 


323-326 

t 


23-86 


-NHCOMe 

« 






259-261 


23^87 


-NHCOMe 




o- 


AAA OAA 

292-293 


23-68 

i 


COMe 






! IW I - I DO 


23-89 


-NH 2 


■ 


« Me 


235-237 


\23-90 


• i 

kill A 

-NHCOMe 




MeCOO-^^-: 


254-257 


23-91 


-NHCOCH 2 -^_^ 




Me0 "O~ 


• 

274-277 


23-92 


-NHCOMe 




Mo 

'o- 


237-239 


23-93 

i 


-NHCOMe 


O- 


HO-Q- 


285-287 


23-94 


-NH 2 


•Q- 


Me 

0- 


235-238 


23-95 


-NHCOMe 




Me 

d- 


272-274 


23-96 


-NH 2 




OMe 


213-215 

* 


23-97 


-NHCOMe 


{>-■ 


OMe 

6- 


259-261 


23-98 


-NHCOfCH^CI 




MeO-^- 


228-229 
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Table 14 

i ' 



i 



io 


Reference ! 
Compound 


Example R a 


Rb 


' 1 Re 


* 


m.p. / »c 




* 

23-99 


-NHCOMe 








254-257 

* * 


15 


23-100 

f 


0 




■ 

MeO 

If 1 W 

1 


Aaa/ 

* 


159.160 


20 


23.101 

• 


/=\ ■ 
-NHCO~k '> 




MeO 




t 

278-281 




, 23-102 


. -nhco-\^n' 




MeO 


o- 


295-297 


25 


23-103 


. -NHCC-T J) 
S 




MeO 




262-264 

• 


■ t • • 


23-104 


-NHCO^jl 

o 




, MeO 




266-269 


i 

i 

'30 


23-105 

• 


-NHCOCHMe 2 


•o- 


' ' MeO 


o- 


227-230 . 

• 


i i 

i • • ■ i 


^23-106 


t 

-NHCOCMe 3 


•O- 


•• MeO- 


o- 


* 1 i * 

254-256 


35 


23-107 


-NHCOCH 2 CHMe 2 




MeO- 


o- 


261-262 




23-1 08 


-NHCONH(CH2) 2 Me 




MeO- 




215-219 




23-1 09 


-NH 2 




MeCH 2 - 




285-288 


40 


23-110 


-NHCOMe " 


©- 


MeCH 2 " 

■ 




294-295 




23-111 


-NHCOMe 




MeCH 2 0- 


o- 


206-209 


45 


23-112 


-NHCOMe 


•o- 


Me(CH2) 3 0- 


o- 


201-203 




23-113 


-NHCOMe 




MetCH^gO- 




210-212 


50 


23-114 


-NHCOfCH^CJ 




MeO- 


o- 


191-194 



55 



53 
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Table 15 



"byS 



He 



1 ' : 



10 



15 



20 



25 



Reference Example 
Compound 



23-115 



23-116 



23-117 



-NHCO(CH 2 ) 5 CI 

Me. 
-NHCO 
Me 



N 





23-116 



NHCOMe 



23-119 -NHCOMe 



MeO-fl 



MeO 
MeO 

Me 
Me 



30 


23-120 


-NHCOMe 








23-121 


-NHCO(CH2) 2 COOCH 2 Me 

* ■ 




MeO-Q— 

1 




23-122 


-NHCOfCHafeCOOH 




i 


35 


23-123 


-NH 2 

t 




Me 2 CH-/3— 


40 


23-124 


1 

-NH ? 




MeO 
MeO-^— 




23-125 

• 


-NHa 




Me 
Me-Q- 


45 


23-126 


•NHj 








23-127 

* j 


-NHCOMe 






50 


23-128 


-NHCOMe 


<Q- 


Me^ 

0- 

Me 


55 


23-129 


-NHCOMe 




Me 2 N-Q— 



m.p. / *C 



133-135 



MeO-@— 223-225 



351-352 



265-267 

246-250 

295-297 
261-264 
334-336 

267-269 
218-219 

248-250 

273-275 

295-296 



284-286 



289-291 
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Table 16 



RbyS 



a 



Reference Example R a 
Compound 



R « additives m -P-/t: 



23-130 
23-131 

23-132 
23-133 



23-134 
23-135 

23-136 
23-137 
23-138 
23-139 

23-140 



-NHCOCHMe- N*3— 
-NHCOCMe 3 

-NHCONH(CH2) 2 Me N^V- 



-NH; 



-CH2COOCH 2 Me 

-CHjNHCO-^ 
-NHCOMe 

•NHCOCHMe 2 
-NHCOCMe 3 

•NHCOMe 



23-141 -NHCOCHMe 2 



23-142 -NHCOCMe 3 



23-143 -NH 2 



23-144 -NH 2 



23-145 -CHaCOOH 
23-146 -CH 2 C0NHMe 



•Q- 



N 




<Q- 



N 




N 




Me 2 CH-^ 

Me 2 CH-^- 
Me 

0- 

Me 



Me 2 N- 



MeO- 





MeO-<Q- 

1 

Me 3 C-Q 
Me 3 C-^3 





Me 3 C-^_ 



o- 




MeO-^ 
MeO-^ * 




HCI 



284-285 
293-295 

287-288 
242-244 



309-311 
150-152 
150-151 
280-281 

* 

303-304 
317-319 

342-345 
297-298 

313-315 

254-257 

261-264 

135-137 
129*130 
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Table 17 



R t v S 



.10 



15 



20 



25 



. 30 



35 



40 



45 



50 



Reference* Example R a 
Compound/ a 



• « • 



23-147 

23-148 

23-149 

23-150 

23-151 

23-152 

23-153 

23-154 
23-155 , 

* ■ 

\ 



•Me 

-NHCOMe 

-NHCOCHMe- 

-NHCO-Q 

-NHCOMe 

-NHCOMe 

-NHCOMe 

-NHCOCHMe 2 

-NHCOCF 3 



Re 




NQ- MeO-Q- 

N^— Me(CH2> 2 -0 

O" Me(CH 2 ) 2 -Q- 

N^- Me(CH2) 3 -^- 

O" Me(CH2) 5 -Q 

■O" cf 3 o-Q- 

N*~V CF 3 1o'-Q- 



N 




MeO 




m.p./«c 



132-133 

256-258 

269-272 

240-242 

259-261 

237-239 

296-298 

285-286 



55 



23-156 


-NHCONHCHgMe 




MeO-£V- 


224-226 


23-157 


-NHCONHCHjMe 




Me 2 CH-^— 


181-183 


23-158 


-NH2 




Me(CH 2 )2-0- 


240-242 


23-159 


-NHj 


•o- 


Me(CH2) 3 -Q— 


204-206 


23-160 


-NH 2 


■O- 


Me(CH2) 6 ^Q— 


178-179 


23-161 


-NH 2 




CF 3 0-{>- 


262-264 


23-162 


-COOH 




MeO-Q— 


141-143 


23-163 


-NHCOCH 2 Me 


■6- 


* 

Me3 c-0- 


295-297 


23-164 


-NHCO-^ 


o- 


Me 3 C ~0~" 


292-294 


23-165 


/=N 

-NHCO-O 




Me 3 C "0*~ 


326-328 



56 
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\ 


• 


1 

» , Table 18 


• 


I 


I 

1 


. R. 
R, 

■ 


i 


1 

1 

» 


I 


Reference 

CoiRDOund 


Example R a 




Rc 


m.p. / *C 


23-166 


-nhco-(n 


•Q- 


Me 3 C-/~V- 


326-329 


23-167 


-NHGOCH 2 -Q 






277-279 


23-168 


» 

-NHCO-Q 

< 


O- 


Me 3 C-^~V- 
•» \ — / 


309-311 


23-169 


-NHCONHCH 2 Me 


O-- 


^"3° \_/ 


289-292 


23-170 


-NHCONH(CH2) 2 Me 




Me 3 C-^~\- 


212-214 


23-171 


-NHCOCH 2 OMe 




Me 3 C-^^— 


248-249 


23-172 


• 

-NHCOMe 


/; — X 


. ■ w , 


226-230 

... , • • 


23-173 


* * 

-NHCOCH 2 Me 


O— . 




244*246 


23-174 


-NHCOCHMe 2 




Me 3 C-f\- 


228-229 

1 


23-175 


-NHCOCH 2 -^_^ 


O- 


Me 3 C-f~V- 


204-206 


23-176 


-NHCO-^J 


VT 




216-218 


23-177 




v~ 


Me 3 C "0~ 


216-220 


23-178 








251-253 


23-179 


/=\ 

A ft ft A # «k ft 






271-273 


23-180 


♦NHCONHCH 2 Me 




Me 3 C "0~ 


302-305 


23-181 


-NHCONHtCH^Me 


/V- 


Me 3 C-0- 


190-192 


23-182 


* 

-NH 2 




Me 3 C "0~" 


239-241 

• 


23-183 




0- 




304-306 
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Reference Example FL 
Compound > 



23-184 
23-185 
23-186 
23-187 
23-186 
23-189 
23-190 
"■■ 23-191 

23-192 

\ 

23-193 



23-196 



-NHCOMe 

-NHCOCH 2 Me 

-NHCOCHMe 2 



-NHCOCH 2 -^_a 
-NHCO-Q , 

•NHCO-O 
' -NHCO-^N 
•NHCONHCHjMe 



23-194 -NHCOCH 2 Me 



23-195 -NHCOCHMe 2 



Table 19 



M b v s 



N 




-NHCOCH 2 -Q N*3_ 



1 


a 

• 








p 

CF 3 


-/V 
\=/ 


328-330 




CF 3 ' 




• 








274-275 




w" 3 


* 


295-296 




CF 3 - 




254-255 


o- 


CF 3 - 




272-273 


<Q- 


CF 3 - 


o- 


?62-264 




CF 3 - 




263-264 




CF 3 - 


o- 


206-207. 




< 

CF 3 H 


o- 


208-21 0* 




291-293 



270-272 



226-229 



23-197 -NHCO-Q 
23-198 -NHCO-Q 




285-286 



275-278 
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Table 20 

R b v S 
R«T N 



Reference Example R a 
Compound ■ 



m.p./t 



23-199 



267-270 



23-200 -NHCO 



302-304 



. 23:201 



-NHCONHCHaM© 



202-203 



23-202 •NHCONH(CH 2 ) 2 Me rQ— 



t » ■ < i .. . 



.■ * » 



128-130 



23-203 . -NHCOCH 2 OMe 

\ 



o- 



220-222 



23-204 -NH 2 



237-240 



23-205 -NHCOMe 



N= / 



288-289 



23-206 -NHCOCH 2 Me 



292-293 



23-207 



NHCOCHMe, 



253-254 



23-208 , -NHCOCH 2 -@ 0~ 



235-238 
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Table 21 



Reference 

Compound 



23-209 



Example a 

a 



additives m> P-/'C 



23-210 



23-211 -NHCO-^N 

23-212 -NHCONHCHoMe f~%— 




300-301 



277-278 



278-280 



220-224 



23-213 


• ■ . , ■ 

-NHCONH(CHi) 2 Me 

■ ■ . I 


• ■ Me' i'. 

0- 

Me 


204-206 

* 


23-214 


i 

-COOCH 2 Me 




149-150 


23-215 


-NHCOCH 2 NMe 2 


•0- 




230-231 


23-216 


-NH a 


6- 


MeCHjOCOCHjO-^^— 


167-169 


23-217 


-NHCOMe 




■ 

MeCH 2 OC0CH 2 O-^— 


195-197 


23-218 


-NHCOMe 


Q- 


HOCOCHjO-^— 


266-270 


23-219 


-NH, 


o- 


MeCHaOCOCH^-/^— 


181-185 


23-220 


•NHCOMe 




MeCH20COCH 2 0-^V- 


239-244 


23-221 


•NHCOMe 




HOCOCH 2 0-/3— • HCI 


237-242 


23-222 


\NH 

o 






248-250 



60 



EP 1 205 478 A1 



Table 22 



Ws 



1 < 



a 



ro 



Reference Example R a 
Compound 



Re j ...... m.p. / <p 

c additives ' ^ 



t5 



20 



25 



30 



35 



40 



45 



23-223 -NHCOCH2OH 



23-224 



23-233 



-NHCOMe 



<0" 
HO 



Me 



Me 
Me 



0- 

Me 



-NHMe 



•O- 



Me 

0- 

Me 



243-245 



371-373 



23-225 


-NHCOMe 

1 1 


MeC0 2 


Me 

0- 

Me^ 


350-351 


23-226 


...... ■ , 


-0- 

1 i 

• 


Me^_ 

0- 

Me' 

Me^ 


* 

156-157 

■ 


23-227 


-NHOCH 2 -^~^ 

1 




0- 

Me 


171-172 


23-228 


-NHCO-£^ 




Me-Q- 


276-278 


23-229 


-NHCO-Q 




MeCH 2 -^^— 


276-277 


23-230 

• 


-NHCO-Q 




Me(CH2) 2 -^^— 


250-251 


2^231 


/=N 

NHCO-Q 




MetCH^-^- 


241-242 


23-232 


•NMeCOMe 


•0- 


• 


219-222 



226-227 



50 



55 
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Table 23 

* 



Reference Example a 
Compound .' " 



i » 



23-241 



23-244 



-NHCO-^ rQ 



2HCI 



23-242 -NHChfeMe N^- 



Me 

Me. 



0- 

Me 



2* 2 <3 NHCO-^ iQ- Me 3 C-Q- 2HCI 




M 
Me 



vo- 



1B9-1 93 



210-214 




' 210-214 



212-214 



206-210 



264-269 



179-182 



327-329 



293-295 



62 



I 



50 
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Table 24 



Rb V S v 



10 



Reference Example R a 
Compound 



additives ^ / 





i . 23-245 

■ 


-NHCO-v /) 


■ 


Me 3 C- 

• 




15 

* 


23 246 


/=N 

-NHCO-^^ 




Me 
Me 


20 


23-247 

• * 


-NHCO-O 




Me 3 C- 


o- 




23-248 

* 


-NMeCO-^ 


■<Q- 


MeO- 


o 


25 

• 


23-249 


, -NMeCO-^"^ 




MeO- 


o- 




23-250 

• 




•o- 


MeO 

> 




• f ■ 
30 


23-251 


• 

-NMeCO-^_^ 


r, — ?i 


MeO 




1 


23-252 


-NCOMe 
CH 2 Me 


•o- 


MeO- 




35 


23-253 






MeO- 






23-254 






MeO- 




40 


23-255 

• 






MeO- 


o- 




23-256 




■o- 


MeO- 




45 


23-257 


* 

-NMeCOMe 


v— — / 


Me 3 C- 





HCI 



2HCI 



HCI 



HCI 



2HCI 



245-247 



269-270 



171-173 



141-142 



194-196 



144-145 



175-178 



184-187 



128-130 



149-151 



144-145 



151-154 



186-168 



55 



63 
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to 



Reference Example r 
Compound a 



23-258 -NMeCOMe 



23-259 -NMeCO 



-Q 

23-260 -NMeCO-^ 



Table 25 

t 

Re 

R «' • additives m -P-./T: 
O- MeaC^Q- HCI 189-191 





23-261 



23-262 



Me 3 C- 

Me 3 C-0- 

•NMeCO-^ l O" Me 3 c "0~ 



HCI 



/=N 

-NMeCO-^/> 



204-206 



202-203 



136-138 



2HCJ 169-171 



23-263 


-NCOMe 




Me a C-Q>— 




182-183 


23-264 


•NCOMe 
CH 2 Me 






HCI 


1 84-1 85 


23-265 






i . <• • 

Me 3 C-0— 


t ■ • • • 


222-224 


23-266 






• • • . . 

Me 3 C ~0~~ 


HCI 


■ 

219-222 

i 


23-267 




•o- 


Me 3 C-Q- 




159-160 


23-268 






Me 3 c -0"~ 


2HCI 


159-191 


23-269 


-NHCH 2 Me 








175-176 


23-270 


-NHMe 

• 








286-289 


23-271 


-NHCH 2 Me 


«0- 


Me 3 C ~0~ 




223-225 



64 



I 
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Table 26 



i « 



R b v S v 
R e ^N 



io 



15 



Reference Example R 
Compound 



a 



I 

i 

23-272 



23-273 



-NCOMe 
CH 2 Me 



-NCOMe 
CH 2 Me 



R c additives m -P-/t: 



<0- 




HCI 



159-161 



179-184 



20 



23-274 



CH 2 Me w 



178-182 



25 



23-275 



23-276 -NH(CH2) 2 Me 



174-178 



177-180 



30 



\ 



23-277 



-NCOMe 
(CH^Me 



130-132 



35 



40 



23-278 



23-279 



23-260 



(CH^Me 

-NCO^ 
(CH^Me 



-NH(CH2) 3 Me 



•o- 

•O- 



138-140 



130-131 



165-166 



45 



23-281 -NHCH 2 -^ 



186-188 



50 



23-282 



-NCH 2 -Q 
COMg 



193-195 



55 



23-283 - NKH Q 0~ 



230-234 



65 



50 



55 
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Table 27 



R b v S 
Rc N 



10 



15 



20 



25 



30 



35 



40 



Reference Example R a 
Compound 

23-284 "¥"Q 

COM* 4 

-NCOMe 
"(CHjJjMe 

-NCO-Q 
{CH^Me 

-ncohQ> 

(CHjfcMe 

-NCOMe 
CHMe 2 

-NCOMe 
(CH 2 ) 2 Me 

-NH(CH2) 2 Me 

-NHCHMe 2 

-NH(CH2) 2 Me 

-NHCO-^ 
SO3H 

23-294 -NHCOMe 



m.p. / 1: 



23-285 
23-286 

23-287 

23-288 
23-289 

23-290 
23-291 

23-292 
23-293 




45 



* 

-o- ' 

O- 

o- 

4 

Me 

"O- 0- 

Me 





163-187 



137-138 
144-146 

131-132 

122-124 
142-144 

141-142 
16M53 
188-191 

131-132 



332-334 



66 
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Table 28 


1 




5 

• 


* 








• 




10 


Reference Example 
Compound 








m.p./«c 


■ 


23-295 


-NCOCH=CH 2 








15 


23-296 


-NHCO 


NH-Q 






217-219 




53-297 

* 


-NHCONhhQ 

* 




M e,c-fV 

g \ — 7 


296-298 


■ 


1 

23-298 

• 


-NHCO 




MeO-^V- 

\ — / 


304406 


20 


23-299 


-NHCO 


HQ-COaH 




MeO-Q- 


332435 




23-300 


■ -o 


-SMe 






127-128 


25 


23-301 


-Q 


-SMe 


o-' 




125-126 


30 


23-302 




-SMe 


> 


Me 
Me 


142-144 


23-303 


-Q- 


-SOMe 


> 


MeO-^- 


169-170 




23-304 




-SOMe 




MeaC-^^-- 


i 

184-185 


35 


23-305 


-o 


-SOMe 




j> 

nrl© 


199-201 


40 


23-306 


-Q 


-SOaMe 


•o- 


MeO-^_J?— 


211-212 


23-307 


-O 


-SOgMe 


•o- 




215-217 


45 


23408 


-o 


-SOaMe 


o- 


Me 
Me 


205-207 




23-309 


^~^-SMe 


o- 


p-TV- 


115-118 


50 


23410 




-SMe 






147-149 


■ 


23411 




-SOMe 






186-188 




23-312 






a-Q- 


187-189 



55 



67 
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Reference Example R. 
Compound j 



Table 29 



Rt' . i R c 



. acidi,tives, m - p - /c 




23-313 

t 

23-314 
23-315 
23-316 






o- 



Me 
Me 



-NHCOCH 2 CI N^- Me 3 C-Q~ HCI 



23-317 -NH; 



I" • 



• ■ t 



23-318 -NHMe 



\ 



23-319 -NHCOMe 



23-320 



.... MeO-fV; 

o- 

o 

O- C 

0 



23-321 



23-322 



23-323 



23-324 



23-325 



-NHCOCH-Q ,Q_ MeC ^_ 

-NHCOCH 2 -Np N^- Me 3 C-Q- 

-nhcochhQ £v Me0 ^y. 

NMej w \=/ 

-NHCOCH-O <ttv ^ 

.jTSJ ,Q- MeO-Q- 

-NHCOgHM. Meo _0_ 



HCI 



191-194 
202-204 

167-169 
267-269 



227-229 



185-187 



247-250 



179-183 



232*236 



234-235 



233-234 



175-176 



221-222 



68 
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Table 30 



B N 



Reference Example p 
Compoun^ " 8 



m. 



P- / °C 



23-326 



\ 



23-334 



23-335 



23-338 




v\ //-SMe 



23-327 — ^^-SOMe 



O- 

i 




\ /^S0 2 Me 



23-328 

23-329 
234330 
23-331 



23-332 -NHCOi\ //-CO^Ae 



-NHCOCHaOH , n£^— 

-NHCOCHPH f O" 
-NHCO~(|^C0 2 Na 





23-333 -NH 




>-C0 2 Na 




.|SiCO-Q 
{CHJ^COflCHaMe 



-NCO-O 
(CH2)2C0 2 CH 2 Me 



23-336 -NH(CH2) 2 C0 2 CH 2 Mo 



23-337 -NHCO-^-COaH 



CH 2 C0 2 CH 2 Me 






Me 
Me 3 

M 




i i 



Me 
M 



Me 

p- 

Me 
Me 

p- 

b- 



Me 
M 




159-161 



Me 
M 



164 



M^K 194 "* 96 



228-230 



261-263 



386*389 



300-303 



3934595 1 



123-125 



161-163 



161-162 



347-349 



166-167 



69 
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Table 31 



w 



15 



20 



25 



30 



35 



40 



45 



50 



Reference Example p 
Compound " 



23-339 j ^ N 



CHaCOjCHjMe 



23-340 -NHGHjCOjCHjM e 



23-341 



-NHC 



C0 2 Me 



23-342 



C0 2 H 



23-343 



-NH 




COjNa 



23-344 -NHCCH >"CI 



23-345 



-NH 



'O- 

■ I 

I 

I 

> 

* 



o- 



23-346 -NH(CH2) 2 C0 2 CH 2 -Q hQ— 



23-347 -NHCONH-Q 




23-348 -NHG 



C0 2 Me 




55 



23-349 -NHCO^-COjH N^- 





Mi 



m.p. j .£ 



146-147 



142-143 



253-256 



350-353 



257-261 



276-279 



303-304 



149-150 



175-177 



272-274 



341-343 



70 



I 
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Reference Example 23-128 

■ < i 4 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1.3-thiazol-2-yl)acetamide 

5 [0348] To a solution of [4-(3 f 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (0.50 g ; 1 78 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g, 0.51 mmol) in N ; N-dimethylacetamide (5 mL) was added acetyl chloride (0.21 g } 2.67 mmol) 
' and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate. 
The precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The crude 
crystals were recrystallized from ethanol to give the title compound (0.1 7'g, yield 29%). 

10 melting point: 284-286°C. 

» 

Reference Example 23-133 

i 

[4-(3 ; 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-y!]amine 

[0349] To a solution of 2-bromo J 1 -(3 ; 5-dimethylpheny!)-2-(4-pyridyl)ethanone hydrobromide (5.0 g, 13 mmol) and 
thiourea (1 .0 g. 14 mmol) in acetonitrile (60 mL) was added dropwise triethylamine (1 .9 ml. 14 mmol) and the mixture 
was stirred at room temperature for 3 h. The solvent was concentrated under reduced pressure and a saturated aqueous 
sodium hydrogencarbonate solution was added to the residue. The mixture was extracted with ethyl acetate. The 
20 organic layer was washed with water and the solvent was evaporated. The obtained crude crystals were recrystallized 
from ethyl acetate to give the title compound (2.0 g ? 7.2 mmol, yield 55%). 
melting point: 242-244°C. 

i 

Reference Example 23-137 

25 

N-[4-[4-(1 ,1 -dimethylethyl)phenyl]-5-(4-pyridyl)-1 : 3-thiazol-2-yl]acetamide 

[0350] To a solution of [4-[4-(1 ,1-dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.40 g : 1..29 mmol) and 
4-dimethylaminopyridine (0.05 g, 0.39 mmol) in N : N-dimethylacetamide (4 mL) was added acetyl chloride (0.15 g : 1 .94 
30 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate and the precipitated solid was -collected by filtration. The obtained solid was washed with water and dried. 
Crude crystals were recrystallized from ethanol to give the' title compound (0.23 g, yield 50%). f 
melting point: 280-281°C. 

35 Reference Example 23-143 ' 

[4-[4-(1 ,1-dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine 

[0351] To a solution of 2-bromo-1-[4-(1 ,1-dimethylethyl)-phenyl]-2-(4-pyridyl)ethanone hydrobromide (5.0 g, 12 
40 mmol) and thiourea (0.95 g, 1 3 mmol) in acetonitrile (60 mL) was added dropwise triethylamine (1 .8 ml 5 1 3 mmol) and 
the mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and saturated aqueous sodium 
hydrogencarbonate solution was added to the residue. The precipitated solid was collected by filtration. The obtained 
crude crystal was recrystallized from ethanol to give the title compound (2.6 g, 8.4 mmol. yield 69%). 
melting point: 254-257°C. 

45 

Reference Example 23-164 

N-[4-[4-(1 ,1 -dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]benzamide 

so [0352] To a solution of [4-[4-(1 ,1 -Dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 g, 1 .62 mmol) and 
4-dimethylaminopyridine (0.05 g, 0.39 mmol) in N,N-dimethylacetamide (5 mL) was added benzoyl chloride (0.15 g, 
1.94 mmol), and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured an aqueous sodium 
hydrogencarbonate and the precipitated solid was collected by filtration. The obtained solid was washed with water 
and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.44 g, yield 66%). 

55 melting point: 292-294°C. 



71 
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. Reference Example 23-165 



N ;[4"[4-(1.1-dimethylethyl)phenyl]-5-(4-pyrjdyl)-1 : 3-th 

i°dSi.h£ 8 S0,Uti0 H n 6 ' t 4 -[ 4 -( 1 = 1 -dimethylethyl)phenyi]-5-(4-pyridyl H ,3-thiazol-2- y i]amine (0.50 g 1 62 mmol) and 
c^TZ7a2^V/ 9 T 0>) m N ' N - dime,h V'-e.amide (5,.mL) was added nlcotin^y, c Li h dro 
SZm 9 ' 2 - 42 / nm0l) and the m,xture was stirred at 70°C for 1 4 h . To the reaction mixture was poured aqueous 

yZ I 73%) ' ^ ^ W6re r6cryS,a ", i2ed ,rom e,hanol . to ° ive title compound (0.49 g, 

melting point: 326-328°C. \ i • 

1 i 

Reference Example'23-168 

* 

N-[4-[4-(1,1-dimethyleth y i) P henyl]-5-(4- P y r idyl)-1,3-thia2ol-2-yl]cy C lopentanecarboxamide 

[0354] To a solution of [4-[4-(1 ! 1-dimethylethyl)phenyl]-5-(4- P yridyl)-1 .3-thiazol-2-yllamine (0 50 o i fi9 mm ln anH 

Ind tS r, ^ * ^—^cetam^e (5 mL) was 2XS£Z££S$£ 

washed w,th water and dried, The crude c^slals were recrystallized from ethanoUo give t^l^ZZ^. 
melting point: 309-31 1°C. 
Reference Example 23-194 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]propionamide 1 

ZSopX^ o ^^^T'^r"^ ' 3 - ,hia ? 0| - 2 ry>]amine (0.51 g, 1 .8 mmol) and 4-dimetn- 
y^am nopyridine (0.06 g, 0.52 mmol) in N,N-dimethylacetamide (20 mL) was added propionyl chloride (0 18 a 1 96 

SSi^ETl.r Stirred " 8 °° C " 14 T ° the reaCti ° n mixlure was Poured aqueo s sod lm yd o en 
carbonate solution and the precpitated solid was collected by filtration. The obtained solid was washed ^h water anri 

SgToint SiSc were recrystai,i2ed ,rom e,hano1 to 9ive ,he tit,e - w- ^ rsssr 

Reference Example 23-1 95 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]-2-methylpropionamide. 

[0356] To a solution of [4-(3,5-dime1hylphenyl)-5-(4- Py ridyl)-1 ,3-thiazol-2-yl]amine (0 50 q 1 8 mmoh and 4 dimoth 

iTSaS tn 9 ' °f mm0l) ^ N ' N - dimeth y |a -tamide (20 mL) was added ^et^S lo de" 20 
g, 1.91 mmol) and the mixture was stirred at 80°r fr>r 14 h Tn th« • ♦ h»w"jn UMU|| ue ^.^u 

- . . ' , . 0 ourrea di ou u Tor 14 n. To the reactidn mixture was poured aaueous sodium 

2£ES^^:?,r precipita,ed so,id was co,,ected by fiftra,i ° n - The «S s^hSS 

meS J poin" 27C ^'C ^ reC ^ ,a " i2ed ,r0m ethan °' <° 9 ive *b title compound (0 : 52 g, yield 83%). 

Reference Example 23-196 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 l 3-thiazol-2-yl]-2-phenylacetamide 

Slpyddine 0 ^ g tg^^T^^ W g, 1 .8 mmol) and 4-dimeth- 

yiaminopynaine (0.06 g, 0.52 mmol) in N.fM-dimethylacetamide (1 5 mL) was added 2-phenvlacetvl chloridP in <u> n 
2.0 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was SZToTso^Z^ 

anddf r?: solu I! on and the precipitated solid was collected b * The otLZZZTZ^ZZr 

were recrystal,i2ed ,rom e,hano1 ,o 9ive ,he ti,le compound 9. -5S5T 



72 
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Reference Example 23-197 

N-[4-(3 : 5-dimethylphenyl)-5-(4-t!)yridy()-1 ,3-thiazol-2-yl]bfenzamide . 

• ■ 

5 [0358] To a solution of [4-(3 : 5-dimethylphenyl)-5-(4-pyridylH ,3-thiazol-2-yl]amine (0.51 g ; 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g, 0.52 mmol) in N.N-'dimethylacetamide (20 mL) was added benzoyl chloride (0.30 g 5 2.1 5 mmol) 
■ and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate 
solution and the precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The 
crude crystals were recrystallized from ethanol to give the title compound (0.18 g, yield 26%). 

io melting point: 285-286°C. ' 

Reference Example 23-198 

i 

N-[4-(3 T 5-dimethylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]cyclopentanecarboxamide 

15 

[0359] To a solution of [4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth : 
ylaminopyridine (0.07 g, 0.56 mmol) in N,N-dimethylacetamide (10 mL) was added cyclopentanecarbonyl chloride 
. (0.33 g : 2.47 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
20 water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.41 g : yield 59%). 
melting point: 275-278°C. ' 

i 

i 

Reference Example 23-199 . 

25 N-[4-(3 ! 5-dimethylphenyl)-5-(4-pyridyl)-1 ! 3-thiazol-2-yl]nicotinamide 

[0360] To a solution of [4-(3 J 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.52 g : 1 .9 mmol) and 4-dimeth- 
ylaminopyridine (0.07 g, 0.56 mmol)' in N.N-dimethylacetamide,(10 mL) was added nicotinoyl. chloride hydrochloride 
(0.51 g ; 2.86 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
30 hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.44 g, yield 61%). 
melting point: 267-270°C. ', ■ , 

i 

Reference Example 23-200 

35 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazbl-2-yl]isonicotinamide 

» 

[0361] To a solution of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiaz.ol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.07 g, 0.56 mmol) in N,N-dimethylacetamide (10 mL) was added isonicotinoyl chloride hydrochloride 
40 (0.48 g, 2.72 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtratjon. The obtained solid was washed with 
water and dried/The crude crystals were recrystallized from ethanol to give the title compound (0.22 g, yield 32%). 
melting point: 302-304°C. 

45 . Reference Example 23-201 

N-[4-(3 l 5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]-N'-ethylurea 

[0362] To a solution of [4-(3 l 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) in N,N-dimeth- 
50 ylacetamide (10 mL) was added ethyl isocyanate (0.20 g, 2.8 mmol) and the mixture was stirred at 80°C for 14 h. To 
the reaction mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected 
by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystallized from ethanol 
to give the title compound (0.27 g, yield 42%). 
melting point: 202-203°C. 

55 
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* • 

Reference Example 23-202 

N-[4-(3 ! 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]-N'-propylurea 

T>v *u . H'wpyi ibotydnaie (U.^J g. 2.67 mmol) and the mrxture was qtirrpri at «n°r f«r ia ^ 

melting point: 128-130 C C. i 

f • - • • • • . 

* * « 

Reference Example 23-246 ' ' "• 

N-[4-(3 ; 5-dim e ihyl P henyl)-5-(4-pyridyl)-1,3-1hiazol-2-yl]pyrazinecarboxamide 

EopJ 5Cf5 g °' o'S^^^^V (0.50 g , 1 .8 mmol) and 4-dimeth, 

2.7 mmol and the m xtre ZZ r e IXWC^TT ^ ^ '^^ ^ a ™*°ny< chloride (0.44 g. 
. 9 encar b ona Ie so.u.ion and .h^l ^ ™" «*m hydro- 

ssszsxs* were re ~ fr ° m — tJTSsr • ater 

* * 

Reference Example 24 ' 

» 

1 -bromo-3-ethylbenzene , 

[0365] To a 50% aqueous sulfuric acid solution (43.6 g) of 3-ethvlaniline (10 0 n fl? 

0°C an aqueous solution (16 5 ml, of ^Hi.,m ni.L (C D , einyiannine " 0 0 9. 82.5mmol) was added dropwise at 
was siirreVat 0'C f6 45 Sin its dLzon I " f * "° mm0,) T 30 min ' The ° b,ained reacti ™ ^ture 
solution (82.5 mL) of copper ) brom.de M2 4 « ^ Sma " POr, ' 0nS ,0 3 48% acfd 

reaction mixture was Xxed uZ heS for 30 mini 9 ^ ^ ^ Menhe addi,ion > < he 
extracted whether The extract was w a S^ ? , IT """^ W3S C °°' ed ,0 room temperature and 
brine, filtrated 'dried and SZ^J^^T*"* ^ l ^ ^ 0X,<Se S °' Ution and salurated 

acetate = 20,') to XSSSZ^^^^ * Si ' iCa *™*°**P* (hexane-ethy, 

'H-NMR (CDCI 3 ) 8: 1 .23 (3H, t, J= 7.5 Hz), 2.63 (2H, q, J= 7.5 Hz), 7,1-7.20 (2H, m), 7.28-7.38 (2H, m). 
Reference Example 25 

^hJSS^^^S '°"°" in9 R * 6nce EX8mpte ™ 25 s ~ 

Reference Example compo u nd25:1.btomo.3.(1.melhytelh ) .l)bsr,zene oil. ' 

,H - N " (CDCW * * J " 7 0 2 * ,03-7,6 W . m) , ,77-7 3 4 |1H , m) , ,37 

Reference Example 26 

3-ethylbenzoic acid 

Se (5^ S mL) 0 of mlg^^ ^ V ^ * - add * d ^opwise to a 

mixture was stir ed as ifvSs for sZfn The ret! L ° ? * etra ; ydrofuran under an argon atmosphere, and the 
stirred as it was for h ^^^^2^"" * ** ^ * and *» mi * Ure was 
ethy. acetate. The extract ^^Z^^^^^^^T" T T*" ™ 

ZSSS^T T 5:1)10 9ive ,he ttt,e ^^CSKSS. y ca 9el co,umn chroma " 

H NMR (CDCI3) 8: 1 .28 (3H, t, J= 7.5 Hz), 2.73 (2H, q, J= 7.5 Hz), 7.34-7.50 (2H, m), 7.92-7.98 (2H m) 
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.» 

Reference Example 27 

♦ 

[0369] In accordance with Reference Example 26 ; the following Reference Example compounds 27-1 and 27-2 were 
synthesized using 1-bromo-3-(1 -methylethyl)benzene or 1 -bromo-4-fluo*q-3-methylbenzene instead of 1-bromo- 
3-ethylbenzene.. 

* 

Reference Example compound 27-1 : 3-(1 -methylethyl)benzoic acid oil. 
■ 

[0370] • 1 H-NM*R (CDCI 3 ) 5: 1.29 (6H. d. J= 7.0 Hz), 2.38-3.06 (1H. m), 7.38-7.54 (2H. m), 7.90-8.02 (2H. m). 
Reference Example compound 27-2: 4-fluoro-3-methylbenzoic acid 1 
[0371] 'melting point: 165-167°C. 

4 

Reference Example 28 

» 

3-ethylbenzoyl chloride 

[0372] 3-Ethylbenzoic acid (9.40 g : 62.6 mmol).was added slowly to thionyl chloride (45 mL) at 0°C. and N ; N-dirneth- 

ylformamide (3 drops) was added dropwise. The obtained reaction mixture was refluxed under heating as it was for 2 

h. The reaction mixture was concentrated and used without purification in the next reaction. 

i 

Reference Example 29 

[0373] In accordance with Reference Example 28, the following Reference Example compounds 29-1 to 29-3 were 
synthesized using 3-(1 -methylethyl)benzoic acid : 4-fluoro-3-methylbenzoic acid or 4-cyclohexylbenzoic acid instead 

of 3-ethylbenzoic acid. 

i ... • 

Reference Example compound 29-1 : 3-(1 -methylethyl)benzoyl chloride , 

» 

■ 

[0374] Used in the next reaction without purification. . ..... 

. Reference Example compound 29-2: 4-fluoro-3-methylbenzoyl chloride 
[0375] Used in the next reaction without purification. 
Reference Example compound 29-3: 4-cyclohexylbenzoyl chloride 
[0376] Used in the next reaction without purification. 

♦ 

Reference Example 30 

[0377] In accordance with Reference Example 14, the following Reference Example compounds 30-1 to 30-7 were 
synthesized respectively using 3-trif luoromethylbenzoyl chloride, 3,5-dichlorobenzoyl chloride, 3-ethylbenzoyl chloride, 
3-(1-methylethyl)benzoyl chloride, 4-fluoro-3-methylbenzoyl chloride, 4-cyclohexylbenzoyl chloride and 3-fluoroben- 
zoyl chloride instead of 4-chlorobenzoyl chloride. 

Reference Example compound 30-1 : N-(3-trifluoromethylbenzoyl)-propyleneimine oil. 

[0378] 1 H-NMR (CDCI 3 ) 5: 1.42 (3H, d, J= 5.5 Hz), 2.20 (1H, d, J= 3.3 Hz), 2.56-2.67 (2H, m), 7.61 (1H, t, J= 7.7 
Hz), 7.81 (1 H, d, J= 7.7 Hz), 8.21 (1 H, d, J= 7.7 Hz), 8.30 (1 H, s). 

Reference Example compound 30-2: N-(3,5-dichlorobenzoyl)-propyleneimine oil. 

[0379] 1 H-NMR (CDCI 3 ) 5: 1 .40 (3H, d, J= 5.1 Hz), 2.1 9 (1 H, d, J= 3.3 Hz), 2.57 (1 H, t, J= 5.5 Hz), 2.57-2.70 (1 H, 
m), 7.54 (1 H, t, J= 1 .8 Hz), 7.88 (2H, d, J= 1 .8 Hz), 
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Reference Example compound 30-3: N-(3-ethylben 2 oyl)-propyleneimine oil. 
Reference Example compound 30-4: N.^I-methylethyDbenzoylhpropyleneimine oil. 

[0381] 1 H-NMR (CDCI 3 ) 5: 1.29 (6H, d, J= 7.0 Hz), 1.40 <3H. d. J= 5.9 Hz) 2 14 (1H d J- 3 7 Hzl ? « 9 fi. „ H 
^ m), 2.87-3.10 (IK m) ; 7.33-7.46 (2H, m), 7.84 (1H. dt, J= 7.0/1.8 Hz), 7,91 (1H s) ' >' " ^ 

RelMnce Exampl, coapoaad 30-5: N.W-tluo,o.3-m el hylt > enz»,l)-p,opyl,„ e i m ir, e oi , ■ 
Reference Example compound 30.-6: N-(4-cyclohexylbenzoyl)-propyleneimine oil. 

20 I- 

Reference Example compound 30-7: N-(3-fiuorobenzoyl)-propyleneimine oil 
Reference Example 31 

30 N-(3-ethylbenzoyl)-prop V leneimine N-r3 (1 mPthwiLh!^? „ ' N -( 3 - 5 -dichlorobenzoyl)propyleneimine, 



3j Referen ^Examplecom P ound31-l:2-(4- P yridyl).1-(3-1rifluoromethyl P henyl)ethanoneoil. 

^ Reference Example compound 31-2: 1-(3,5-dichlorophen y i)-2-(4-pyridyl)ethanone 
[0387] melting point: 163-1 64°C. 

Reference Example compound 31-3: 1-(3-ethyl P henyl)-2-(4-pyridyl)ethanone 
45 [0388] melting point: 102-1 03°C. 

Reference Example compound 31-4:1 -[3-(1 -meth y iethyl)phenyl]-2-(4-pyridyl)ethanone 
[0389] melting point: 50-52°C 

50 

Reference Example compound 31-5: 1-(4-fluoro-3-meth y iphenyl)-2-(4-pyridyl)ethanone 
[0390] melting point: 86-88°C. 

55 Reference Example compound 31-6:1 -(4-cyclohexylphenyl)-2-(4-pyridyl)ethanone oil. 
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Reference Example compound 31 -7: 1 -(3-fluorophenyl)-2-(4-pyridyl)ethanone Amorphous powder. 

[0392] 1 H-NMR (CDCI 3 ) 5: 4.fi8 (2H, s), 7.20 (2H : d : Jb 6.2 Hz), 7.33 (1H. ddd : J= 8.1 : 2.6 : 1..1 Hz) ; 7.49 (1H : ddd ; 
J= 8.1, 7.7, 5.5 Hz) } 7.68 (.1H, ddd, J= 9.5 : 2.6 : 1.5 Hz), 7.79 (1H ; ddd, J= 7\l t 1.5, 1.1 Hz), 8.58 (2H, d, J= 6.2 Hz). 

Reference Example 32 

[0393] In accordance with Reference Example 1 7, the following Reference Example compounds 32-1 to 32-4 were 
synthesized using 2, 4-lutidine or Y-collidine instead of 7-picoline. 

■ i , 

Reference Example compound 32-1 : 1 -(3-methytphenyl)-2-(2-methyl-4-pyridyl)ethanone 
[0394] melting point: 56-57°C. 

■ 

Reference Example compound 32-2: 1 -(3,5-dimethylphenyl)-2-(2-methyl-4-pyridyl)ethanone oil. 

■ 

[0395] 1 H-NMR (CDCI 3 ) 5: 2.38 (6H, s), 2.54 (3H : s), 4.21 (2H, s) : 6.98-7.10 (1 H, m) : 7.01 (1 H ; m), 7.06 (1 H : s).. 7.23 
(1H, s), 7.60 (2H, s), 8.42-8.45 (1H, m). 

Reference Example compound 32-3: 2-(2 : 6-dimethyl-4-pyridyl)-1-(3-methylphenyl)ethanone 
[0396] melting point: 46-48°C. • 

Reference Example compound 32-4: 1 -(3 : 5-dimethylphenyl)-2-(2,6-dimethyl-4-pyridyl)ethanone 

> 

[0397] melting point: 135-1 36°C. 

Reference Example 33 . , < ( . j 

i • 

2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(4-methoxyphenyl)ethanone 

■ ■ > . ..... ■ ■ , . • 

[0398] A solution of 2-tert-butoxycarbonylamino-4-methy1pyridine (20 g/97 mmol) in anhydrous teirariydrofuran (5100 
ml_) was cooled to -78°C and 1 .6 M n-butyllithium/hexane solution (1 40 mL, 0.23 mol) was added dropwise with stirring. 
After completion of the dropwise addition, the mixture was stirred at room temperature for 30 min and cooled to -78°C. 
A solution of N-(4-methoxybenzoyl)propyleneimine (25 g, 0.13 mol) in anhydrous tetrahydrofuran (50 mL) was added 
dropwise. After completion of the dropwise addition, the mixture was stirred at room temperature for 2 h. To the reaction 
mixture were added water (100 mL) and isopropyl ether (300 mL), and the obtained crude crystals were collected by 
filtration. The crude crystals were recrystallized from tetrahydrofuran-hexane to give the title compound (23 g, yield 
69%). 

melting point: 187-1 90°C. 
Reference Example 34 

[0399] In accordance with Reference Example 33, the following Reference Example compound 34-1 and 34-2 were 
synthesized respectively using N-(3-methylbenzoyl)propyleneimine and N-(3,5-dimethylbenzoyl)propyleneimine in- 
stead of N-(4-methoxybenzoyl)propyleneimine. 

Reference Example compound 34-1 i: 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(3-methylphenyl)ethanone 
[0400] melting point: 144-1 46°C. 

Reference Example compound 34-2: 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(3,5-dimethylphenyl)ethanone 
[0401] melting point: 133-1 36°C. 
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Reference Example 35 

2-fluoro-4-methylpyridine 



■ > 



Reference Example 36 

* 

2-(2-fluoro-4-pyridyl),1.(3-methylphenyl)ethanone. 



[0403] A solution of diisopropvlamine f44 ml n qi m^n ««u • ' 

r „ a , « w „ almospne > i , , ~« ssrsrn mL) rr ,o - 76,c 

stirnng. After completion of the droowise addition th omi v, ' 0l) Was added dr °Pwise with 

-1 OX for 30 min. The reaction solution was coolPri in 7« r L eaC "° n m,X,ure was £,jrred * 

g. 0.30 mol) in anhydrous i«X^u™m £l'££^Z " ^-^^'^^Opropyleneimine (52 

mixture was stirred a, room temperature fo 2 h To 2 A " er COrT1Pleti ° n ° f dr0pwise addition ' ^ 

was extracted with ethy, S^ZT ^ ^ 

d ,rom isopropyi ^ - e — , - 



Reference Example 37 



Reference Example, compound 37: 2-(2-f,uoro.4-pyridyl)-1. ( 3-me,hoxy P heny,)e.han 0 ne oil ' 

S^a^^ * 4 " * 6 86 ™ * 7 — m>, 7.31-7,9 «3H, m, a,S (1 H, 

Siz^^ r 't 7 9 Re ' erenC? E - mp,S C ^°- dS 38-i .o 38-21 were 

3-chlorobenzonrtrile 4-ch robenzbn SI 3 It" ' h 3 - me,h >" ben2onitrite . ^-methylbenzonitrile, 2-ch.orobenzoni.rile 

oben 2 onith.e,4-f,uo;oben ont^ 

bonylbenzonitri.e, butyronitrile i obu^onitr e 7 3 - me,hox y^*ony.benzonitri le , 4-methoxycar- 

trile instead of A^JZ^ST^' ' heXanem,rile < 3-pheny, P ro P ioni,ri.e and 4-pheny.butyroni- 

Reference Example compound 38-1 : 2-methyl(thiobenzamide) oil 

[0407, i.H-NMR (CDC W 5: 2,7 (3H, s), 6,8 (1H, brs), 7,6-7.23 <3H, m), 7:24-7.31 (1H, m), 7,8 <1H, brs). 
Reference Example compound 38-2: 3-methyl(thiobenzamide) ' 
[0408] melting point: 88-89°C. 



Reference Example compound 38-3: 4-methyl(thiobenzamide) 
[0409] melting point: 1 72-1 74°C. 

Reference Example compound 38-4: 2-chlorothiobenzamide 
[0410] melting point: 58-59°C. 

Reference Example compound 38-5: 3-chlorothiobenzamide 
[0411] melting point: 114-115°C. 
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.• 

Reference Example compound 38-6: 4-chlorothiobenzamide . 
[0412] melting point: 130-131°C. 

Reference Example compound 38-7: 3-methoxythiobenzamide oil 

[0413] 1 H-NMR (CDCI 3 ) 5: 3.86 (3H, s), 7.02-7.08 (1H, m), 7.31-7.36 (3H, m), 7.46-7.49 (1H, m), 7.76 (1H, brs). 

. ■ ' ■ • 

Reference Example compound 38-8: 4-methoxythiobenzamide 

. i ' • • • * 1 ' 

1 ; ' ) - 

[0414] melting point: 148-149°C. ( ( 
Reference Example' compound 38-9: 2-fluorothiobenzamide 
[0415] melting point: 113-114°C. 

Reference' Example compound 38-10: 3-tluorothiobenzamide 

[0416] melting point: 151-152°C. ' » 

Reference Example compound 38-11 : 4-fluorothiobenzamide 
[0417] melting point: 156-157°C. 

Reference Example compound 38-12: 4-nitrothiobenzamide 
[0418] melting point: 159-160°C. 
Reference Example compound 38-13: thiopiperonylamide 



i 1 



[0419] melting point: 188-1 89°C. 

\ 

Reference Example compound 38-14: 3-methoxycarbonyl-thiobenzamide 
[0420] melting point: 140-1 41 °C. 

Reference Example compound 38-15: 4-methoxycarbonylthiobenzamide 

[0421] melting point: 191-1 92°C. 

Reference Example compound 38-1 6: thiobutylamide oil 

[0422] 1 H-NMR (CDCI 3 ) 5: 0.99 (3H } t s J= 7.6 Hz), 1 .72-1 .93 (2H, m), 2.64 (2H, t, J= 7.6 Hz), 7.02 (1H, br s), 7.77 
(IH.brs). 

Reference Example compound 38-17: thioisobutylamide oil 

[0423] 1 H-NMR (CDCI 3 )5: 1.28 (6H, d, J= 5.8 Hz), 2.79-2.96 (1-H, m), 6.99(1 H, brs), 7.71(1 H, brs). 
Reference Example compound 38-18: thiovaleramide oil 

[0424] 1 H-NMR (CDCI 3 ) 8: 0.94 (3H, t, J= 7.3 Hz), 1 .31-1 .49 (2H, m) t 1 .68-1 .83 (2H, m), 2.67 (2H, t, J= 7.7 Hz), 6.92 
(1H, brs), 7.73 (1H, brs). 

Reference Example compound 38-19: hexanethioamide oil 

[0425] 1 H-NMR (CDCI 3 ) 6: 0.90 (3H, t, J= 6.9 Hz), 1 .22-1 .45 (4H, m); 1 .70-1 .84 (2H, m), 2.66 (2H, t, J= 7.5 Hz), 7.05 
(1H, brs), 7.91 (1H, brs). - 
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Reference Example compound 38-20: 3-phenyl(thiopropionamide) 
[0426] melting point: 83-84°C. 

Reference Example compound 38-21 : 4-phenyl(thiobutylamide) 
[0427] melting point: 60-61°C. 
Reference Example 39 

* 

[0428] In accordance with Reference Example 6, thefollowing Reference Example compounds 39-1 to 39-13 were 
synthesized respectively using 2-<4-pyridyl)-l -<3-trifluoromethylphenyl)-ethanone, 1 -(3.5-dichlorophenyl)-2-(4-pyridyl) 
3 IrthTh n o h JphenyD-2.(4-py^dyi)elhanone, 1 -13-d -methylethy|)-phenyl].2-(4:pyridyl)ethanone. 1 -(4 fluoro 
3^ethy.pheny.)-2-4-pyndyl)ethanone, 1 -(4-cyclohexylpheny.).2-(4-pyridy,).e.hanone. 1-(3 -f< U orophen y l)-2-<4-p y n- 
dyl)ethanone, 2-(2-fluoro-4-pyridyl)-1-(3-methylphenyl)ethanone l ^(2^ U oro^.py^|)o.(3-mrthoxmhenvn«h- 

•2 a 727dimemr4 ,hyl t^t (2 "Tr y| - 4 " Pyridyl)e,han0n " 1 ***«°*^ 
^nni T w y) ' yPheny ' )e,han0ne 8nd 1 -( 3 : 5 -d^ethylphenyl)-2.(2.6-dimethy|.4 pyridyl)e.h. 

anone instead of 1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone. 

I 

I 

I 

Reference Example compound 39-1 : 2-br 0 mo-2-(4-pyridyl)-i-(3-trifluoromethylphenyl)e.hanone hydrobromide 
[0429] Used in the next reaction without purification. 

« 

Reference Example compound 39-2: 2-bromo-1-(3 i 5-dichlorophenyl).2-(4-pyridyl)ethanone hydrobromide 
[0430] melting point: 253-254°C 

Reference Example compound 39-3: 2-brom 0 :i -(3-ethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0431] melting point: 146-148°C. i * , 

■ 

Reference' Example compound 39-4: 2-bromo-1-[3:(1-methyl e thy|)pheny|]-2-(4; P yridyl)ethanon e hydrobromide 
[0432] melting point: 143-1 44°C. 

Reference Example compound 39-5: 2-bromo-1-(4-fluoro-3-methylphenyl)-2-(4-pyridyl)ethanone hydrobromide 

t 

[0433] melting point: 211 -214°C. 

♦ 

Reference Example compound 39-6: 2-bromo-1 -(4-cyclohex y lphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0434] melting point: 189-1 91 °C. 

Reference Example compound 39-7: 2-bromo-1-(3-fluorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0435] melting point: 191-1 94°C. 

Reference Example compound 39-8: 2-bromo-2-(2-fluoro-4-pyridyiM-(3-methylphenyl)ethanone hydrobromide 
[0436] Used in the next reaction without purification. 

Reference Example compound 39-9: 2-bromo-2-(2-fluoro-4-p y ridyl)-1-(3-methoxyphenyl)ethanone hydrobromide 
[0437] Used in the next reaction without purification. 

Reference Example compound 39-10: 2-bromo-1-(3-methylphenyl)-2-(2-methyl-4-pyridyl)ethanone hydrobromide 
[0438] melting point: 144-146°C. 
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« 

. Reference Example compound 39-11 : 2-bromo-1-(3 : 5-dimethylphenyl)-2-(2-methyl-4-pyridyl)ethanone hydrobromide 

» ■ 

[0439] Used in the next reaction without purification. 

s ■ 

5 Reference Example compound 39-12: 2-bromo-2-(2 : 6-dimethyl-4-pyridyl)-1 -(3-methylphenyl)ethanone hydrobromide 

I 

i * * 

[0440] Used in the next reaction without purification. 

■ 

Reference Example compound 39-13: 2-bromo-1-(3 : 5-dimethylphenyl)-2-(2 ; 6-dimethyl-4-pyridyl)ethanone 
10 hydrobromide J 

' '"' 

[0441] melting point: 208-21 2°C. 
Reference Example 40 

15 • 

2-bromo-2-(2-ten-butoxycarbonylamino-4-pyridyl)-1 -(4-methoxyphenyl)ethanone hydrobromide 

[0442] To a solution ot 2-(2-tert-butoxycarbonylamtno-4-pyridy1)-1 -(4-methoxypheny!)ethanone (0.36 g : 1.1 mmol) 
in acetic acid (5 ml_) was added bromine (0.058 mL : 1.1 mmol) and the mixture was stirred at room temperature»for 1 
20 h. The reaction mixture was concentrated and the residue was washed with isopropyl ether to give the title compound 
(0.44 g : yield 82%). 

t 

\ 

Amorphous powder 

25 [0443] 1 H-NMR (CDCI 3 ') 8: 1 .55 (6H, s), 3.92 (3H : s). 6.35 (1 H. s) : 6.99-7.03 (2H S m) : 7.66 (1 H : dd : J= 6.6 : 1 .8 Hz), 
8.02-8.07 (2H : m), 8.20 (1H : d : J= 6.6 Hz) : 8.70 (2H : d : J= 1.8 Hz) : 11.02 (1H : br s). 

Reference-Example. 41 • t* .* 

' '30 [0444] In accordance with Reference Example 40 : the following Reference Example compounds 41 -1 and 41 -2 were 
synthesized respectively using 2-(2-tert-butoxycar'bonylamino-4-pyridyl)-1-(3-methylphenyl)ethanone and 2-(2-tert- 
butoxycarbon^lamino-4-pyridyl)-1 -(S^-dimethylphenylJethanone instead of'2-(2-tert-butoxycarbonylamino-4-pyridyl): 
1-(4-methoxyphenyl)ethanone. Reference Example compound 41-1: 2-bromo-2-(2-tert-butoxycarbonylamino-4-pyri- 
dyl)-1-(3-methylphenyl)ethanone hydrobromide 
35 Used in the next reaction without purification. 

Reference Example compound 41-2: 2-bromo-2-(2-tert-butoxycarbonylaimino-4-pyridyl)-1-(3,5-dimethylphenyl) 
ethanone hydrobromide 

40 [0445], Used in the next reaction without purification. 

Reference Example 42 

ethyl (4-phenyl-1-piperazinyl)carbothioylcarbamate 

45 

[0446] 1-Phenylpiperazine (10 g, 62 mmol) was added to a solution of ethyl isothiocyanatoformate (8,1 g, 62 mmol) 
in acetone (30 mL) and the mixture was refluxed under heating for 1 h. The reaction mixture was concentrated and 
the crude crystals were recrystalllzed from ethyl acetate to give the title compound (13 g ; yield 73%). 
melting point: 134-135°C. 

50 

Reference Example 43 

4-phenyl-1 -piperazinecarbothioamlde 

55 [0447] Ethyl (4-phenyl-1 -piperazinyl)carbothioylcarbamate (1 3 g, 44 mmol) was added to cone, hydrochloric acid (44 
mL).andthe mixture was stirred at 80°C for 2 h. The reaction mixture was made basic with 8N aqueous sodium hydroxide 
solution and the crystals were collected by filtration. The crystals were washed with water and dried to give the title 
compound (6.1 g, yield 63%). 
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melting point: 178-179 C C. 
Reference Example 44 



^SL'LTuTp Trjt^f 0 * 5 de£Cribed in Re,6renCe ExamplSS 8 t0 " 2 - Re,erence Example 44-1 . JP-A- 
61-10580 and USP4.612.321, Reference Example compounds 44-1 to 44-129 shown in the following Tables 32-42 



were synthesized. 
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Table 32 
. T <>-R 8 

Rc^N 



Reference Example 
Compound 



R, 



m.p. / "C 



44-1 


o 




1 


135-137 

♦ 

« 


44-2 


-NH 2 






267-269 


' 44-3 


OMe 

-NHCO-^^C0 2 Me 




Me 

0- 

Me 


246-248 


44-4 


•Me 

■ * 




' Me ' 

b- 


74-75 


44-5 


-O 


O- 


Me 

b- 


110-111 


44-6 


1 




Me 

.5- 


107-108 


44-7 


-0" sMe 




Me . 

b- 


« 

101-102 


44-8 


-r^^-SOMe 


O 


Me 

b- 


188-189 


44-9 






CF 3 

o- 


229-230 


44-10 


-NHCOMe 


O 


o- 


247-249 


44-11 


-NHCONH-^^ 




CF 3 

o- 


208*210 


44-12 


-NHCO-^~^-C0 2 Me 




CF 3 

o- 


279-281 


44-13 

• 


-NHCO-^^C0 2 H 


o- 


CFg 

O-- 


• 

351-353 


44-14 


• 

•HQ-SMe 


o- 


CF 3 

Q- 


92-93 

* 
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Table 33 



1 



Mb 



Reference Example d 
Compound / 3 



• 44-15 



44-16 



44-18 



44-21 

\ 

44-22 



44-26 



-o 



SMe 



\ /^SOMe 





OMe 

-NHCO-Q-C0 2 M 



44-19 -NHMe 



44-20 -NHCHjMe 



•NMeCOMe 



< i 



1 

O-- 

i. . ' 

. -o- 



•NMeCONH 



44-23 -NMeCO 



44-24 -CH 2 Me 



44-25 



-o- 



C0 2 Me 



o- 






44-27 -NHCOMe 



44-28 -NH 2 



"3- 



Me 

0- 



Me 
Me 



6- 

Me 



i Me> 



Me 





Me 
Me 

b- 

Me 

b- 



CI 



CI 




b- 



in. p. /r 



153-154 



172-173 



221-222 



259-262 



199-202 



190091 



169-170 



190-191 



134-135 



56-58 



152-153 



17M74 



307-308 



263-264 
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Table 34 
R e • 



Reference Example R a 
Compound 



44-29 



44-30 



44-31 



NHCOMe 



NHCONH 




SMe 



N 




o- 

■Q- 



44-32 




o 


44-33 


-NH 2 




i 

■ t 

44-34 


— £^-S0 2 Me 


O- 


\ 

44-35 




<Q- 


44-36 






44-37 


-NHCOMe 




44-33 • 


-NHCONH^^ 




44-39 ' 


-NHCONH-k"^ 




44-40 

* 


-NHCONH-^"^ 




44-41 


-NHCONH-^^-Cl 


•G- 


44-42 


Me 

-NHCONH-^^ 


•o- 




o- 

b- 




! I 





Me 

5- 

Me 
Me 
Me 

5- 



326-328 



227-228 



117-119 



144-145 



232-234 



188-189 



31 8-31 ^ 

165-166 

304-306 
210-213 

223-224 



206-207 



205-206 



227-229 
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Table 35 
Jf *>-R 8 



Reference Example R 
Compound a *V R« 

^ e /^v Me* 

44-43 /=K 

-NHCONH-6 ff 



•NHCONH 



44-45 -NHCONH 



44-46 



44-47 



44-48 



44-49 



-b h- 



44-50 




44-51 



44-52 -NH S 



Me 



COjMe Me 




44-53 



o- V 

ci 



•NHCONH 



**-54 -NHCONH 



R 

44-55 

-NHCONH 



-Q-OMe iQ- 
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Table 36 

I <>-R. 
FV^N 



10 


Reference 
Lompouna 


Example p 


R b 


Be 


m.D. / ^ 


15 


44-56 


F 

✓==( 

-NHCONH-^^ 




1 

Me 

o- 


■ 

190-192 




44-57 


-NHCONH-^^-F 




Me 

o- 


192-194 


20 


i 

J ^ CD 

44-59 


-o 

* 




< 

MeO-^J— 


loo- io4 
153-154 


25 


44-60 


-NHC0NH-^^-N0 2 


* 


Me 


158-163 

• 


30 


44-61 

/ 

44-62 


-NHCONH-^^NMe 2 

C0 2 EI 
-NHCONH-^^ 


o- 

N 

t 

p 

i 


Me 

-o— 

Me 


168-170 

* • • 

212-215 


35 


44-63 


-NHCONH-^^-C0 2 Et 




Me 


« 

203-205 




44-64 






Me 

0- 

Me 


* 

131-132 


40 


44-65 


-Q-a 




Me 

0- 

Me 


152-153 


45 . 


44-66 

» 


-o 


O- 


0- 

Me 


123*124 


50 


44*7 


-Q 




Me 

0- 

Me 


142-144 



55 
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Table 37 
I '>~ n a 
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Hi 



Table 38 



R tyS 
R/^N 



Reference Example r 
Compound 8 



Re 



m.p. / "C 



44-78 


-o 




Me 
Me 


147-148 


. 44-79 


■ 

■-d 




Me 
Me 


101-102 


44-80 


-o 


t 


Me 

0" 

Me 


153-154 


44-81 
44-82 


-NHCOMe 


i 

<Q- 


MeCH 2 

o- 

* 

> ■ ■ 

o- 


253-254 
98-99 


< 

44-83 
44-84 


1 

•NH 2 

CO z H 


■ • 

■o- 

O 


MeCH 2 

o- 
b- 


• 

201-202 
189-192 


44-85 


-NHCONH-^VcOaH 


o 


Me 


217-220 


44-88 


-o 

• 




Me 

0- 

Me 


107-109 

• 


44-87 


— ^^-C0 2 Me 

• 


o- 


b- 


162-164 


44-88 


-Q-C0 2 H 




"b- 


332-334 


44-89 


. -NHCONH-^y 




b- 

cT 


288290 



89 
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Table 39 



*b v S 



Compound ; 



44-90 



44-91 



44-92 



44-93 



44-94 



\44-95 



44-96 



44-97 



44-98 



44-99 



44-100 



44-101 



Example D 


i 

* 


• • 

i ■■■ 




-o- 


. MeO 

. 5- 


-Q-C0 2 H 


O- 


MeO 


_COjH 




Me 

0- 


— £^-C0 2 Me 

• 


O- 


Me 

0- 

Me 



130-131 



296-297 



251-252 



165-166 



C0 2 Me 


.. .O- 


Me 

. p- 

, , Me 


129-130 


-0~ c ° 2H 




Me 
Me 


349-350 
♦ 


COaH 




Me 

0- 

Me 


269^270 


— ^^-SOMe 


O- 


MeCH 2 


126-127 


NHCO-^^-C0 2 Me 




MeCH 2 


290-291 


-NHCO-«Q*-C0 2 H 




MeCHa ' 


324-326 


-NH 2 


O- 


Me 2 CH 


197-198 


NHCO-Q-CN 


o- 


Me 


269-270 



90 



r 



EP 1 205 478 A1 

Table 40 



• 1 

5 


* , 


■ 


T '>-R a 

R C ^N 


i 

I 

* * 


• 


10 


Reference 
Compound 


Example ^ 

i 


» * 


• 

R c - 

i 


> 

nup. / *C 

i 










Me 




15 


44-102 


-NHCO-^^-CN 




p- 

Me 


315-316 




44-103 


-O" C0 2 Me 


o- 


Me 


189-190 

■ 


20 


44-104 

■ 

• 


/=\ • ,, 

-\J~ co?H 




Me 


325-328 


25 




1 

i 




Me 






44-106 

i 


-NHCONH-^^ 




Me 


187-189 


■ 

'30 

< > 


■ 

44-107 ( 

•. ' \ ' 


, -NHCONrl— w /J 




1 MeCH 2 

> — > 

: O 


169-171 

• 


35 








MeCH 2 


i 

122-124 






-NHCONH-A 


* 


MeO 

O- 


250-252 


40 


44-110 






MeO 


295-296 


45 


44-111 

"r^ ill 






Me 2 CH 


137-139 

* • V ^^^^ 




44-112 


-^Q-C0 2 H 


O 


Me 2 CH 


272-274 


50 


44-113 


•NHCONH-^ 




Me 2 CH 


170-173 


55 


44-114 


-NHCO-^^-C0 2 Me 


»3- 


Me 2 CH' 


299-300 

• 
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Table 41 



Re 



II *-R, 



Reference Example 
Compound 



44-115 -NHCO 



44-116 



NHCO 




44-117 



•NHCO 



H 




N 



44-118 



44-119 — N N-k ; 




44-120 -CH 2 Me 



44-121 -CH 2 Me 



44-122 -CH 2 Me 



44-123 



-o 



44-124 -CH 




44-125 — k ^-C0NH 2 



Me 2 CH 




Me 
Me 

0- 



Me 
Me 



■6- 



o- 

1 

•O- 
O- M -C- 




CI 




Me 

d- 



Me 
Me 



Me 
Me 



6- 



385-387 



281-285 



287-290 



120-121 



147-148 



87-88 

90-91 
83-84 



118-120 



oil 



266-267 



92 



« 
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Table 42 



5 




10 


Reference Example R a 
Compound 






m.p. / 


15 


u 
n 

44-126 _y = \_/ N ' N 

* 


o-. 


Ma 


* 

267-270 




44-127 ~"^^~ 0H 

» 

• 


o- 


Me 


248-249 


20 


44-128 )=\ _ 

-\J- F 


• 


Me 

b- 


127-129 


25 


* 

44-129 -N^N-Me 


o- 


• Me 

5- 


154-155 



Reference Example 44-1 , 
30 ' 

4-(4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1 l 3-thiazole . 

i 

[0449] A solution of 2-bromo-1 -(4-fluorophenyl)-2-(4-pyridyl)ethanone hydro bromide (1 .6 g : 4.1 mmol) and thioben- 
. zamide (0.57 g : 4.2 mmol) in N ; N-dimethylformamide (5 mL) was stirred at room temperature for 14 h. To the reaction 
35 mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected by filtration. 
The obtained solid was washed with water and dried. The crude crystals were recrystallized from ethyl acetate to give 
the title compound (0.27 g/yield 1 9%). 
melting point: 135-1 37°C. 

[0450] The proton nuclear magnetic resonance spectrum of the aforementioned Reference Example 44 is shown in 
40 the following Table 43. 



Table 43 





Reference Example Compound No. 


Proton Nuclear Magnetic Resonance Spectrum 


45 . 


44-49 


1 H-NMR (CDCI 3 8 : 2.34 (3H, s), 2.70 (3H, s), 7.14-7.38 (8H, m), 7.46.(1 H, 
s), 7.81 (1 K ddd, J= 6.6, 1.8,1.1 Hz), 8.56 (2H, d, J= 6.0 Hz). 


50 


44-74 


1 H-NMR (CDCI3) 6 : 2.04-2.26 (8H, m), 2.79 (2H, t, J= 7.5 Hz), 3.08 (2H, t, 
J= 7.6 Hz), 6.97 (1H, s), 7.08 (2H, s) s 7.17-7.35 (7H : m), 8.50 (2H, dd, J= 
4.6,1.8 Hz). 


44-75 


1 H-NMR (CDCI3) 8 : 2.27 (6H, s), 3.13-3.23 (2H, m), 3.31-3.41 (2H, m), 6.98 
(1H, s), 7.08 (2H, s), 7.19 (2H, dd, J= 4.5, 1.7 Hz), 7.24-7.37 (5H, m), 8.50 
(2H, dd, J=4.5, 1.7 Hz). 


55 


44-76 


1 H-NMR (CDCI3) 8 : 0.98 (3H, t, J= 7.3 Hz), 1 .43-1 .55 (2H : m), 1 .76-1 .88 
(2H, m), 2.26 (6H, m), 3.05 (2H, t, 3= 7.7 Hz), 6.97 (1 H, s), 7.08 (2H, s), 7.21 
(2H, dd, J= 4.6, 1 .8 Hz), 8.50 (2H, dd, J= 4.6, 1 .8 Hz). 
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* 

Table 43 (continued) 



44-77 



•44-124 




Reference Examplei45 



ste±s zzzzssr '** s — * ™ - ***** 

1 * 

* _ 

Reference Example compound 45: thiopivaloamide 
[0452] melting point: 117-119°C. 
Reference Example 46 

^"LolTuSpTeS? 6 ;^ 0 ' 5 ' " • R6,erenCe EXamP,6S 8 '° ^ Refe — 6 Example 44-1 . JP-A- 
synthesized ' C ° mP ° Und£ 46-1 1 ° 46 " 5 Sh ° Wn in ,he fo,,owin 9 Table 44 "«* 



> i 



\ 
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Table 44 



It . N 



'a 



Reference Example r 
Compound * 



46-1 -CH 2 Me 



46-2 



46-3 



46-4 



46-5 



\ 



46-6 



46-7 



CMe. 




-NHCONHOMe 



-NHCONH 



-NH 2 



-NHC 



p' 


R 
n c 




Me 




a a _ 

o- 


* 


Me 

O- 


o- 


Me 


-o- 


Me 


>n3- 


r-Q- 



M 



b- 



m.p. / *C 



100-101 



140-142 



196-197 



235-236 



168-169 



380-381 . 



220-222 



Example 1 


(1) Reference Example compound 23-313 


10.0 mg 


(2) lactose 


60.0 mg 


(3) cornstarch 


35.0 mg 


(4) gelatin 


3.0 mg 


(5) magnesium stearate 


2.0 mg 



[0454] A mixture of Reference Example compound 23-313 (10.0 mg), lactose (60.0 mg) and cornstarch (35.0 mg) 
is granulated using 1 0% aqueous gelatin solution (0.03 ml, 3.0 mg as gelatin) and passing through a 1 mm mesh sieve. 
The granules are dried at 40°C and passed through the sieve again. The granules thus obtained are mixed with mag- 
nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar coating made of an aqueous 
suspension of sucrose, titanium dioxide, talc and gum arabic. The coated tablet is polished with bee wax to give a 
coated tablet. 



Example 2 


(1) Reference Example compound 23-313 


10.0 mg 
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(continued) 



Example 2 



(2) lactose 

(3) cornstarch 

(4) soluble starch ' 

(5) magnesium stearate 



,70.0 mg 
50.0 mg 
7.0 mg 
3.0 mg 



Ss ^^^citS^a^ mS9ne h S ; m S,e8ra,e (3 ° m9) ^anu,,e d us,ng an 
cornstarch ,50.0 nig). JZ^Z^^g^*"*)' *" ^ < 7 ° ° «*? ^ 



Example 3 



(1) Reference Example compound 23-313 

(2) sodium chloride 

(3) distilled water to total 




Example 4 



(1) Reference Example compound 23-331 

(2) lactose 

(3) cornstarch , 

(4) gelatin , 

(5) magnesium stearate 



10.0 mg 
60.0 mg 
35.0 mg 
3.0 mg 
2.6 mg 



[0457] A'mixture of Reference Example comoound ?9 <wi tinn . 

is granulated using 1 0% aqueous gelatin soZn (0 03 ml To m 17 ' m h ' °° ^ ^ C ° mS,arCh (35 ° m ^ 
The granules are dried at 40°C anc I dTJS th n „h «! 9 9 ] a " d PaS& ' n9 ,hr0U9h a 1 mm mesh £ie ^ 

nesium stearate (2 Z^tL cS,^^^^ 'IT * *" 3re mi * ed with ma 9" 

suspension of «LJSu^^?i2^ a S.T ' Uflar ^ made ° f an ^ 

coated tablet ' 9Um arab ' a The coa,ed ,ab,el is P°' ish ed with bee wax to give a 



Example 5 



(1) Reference Example compound 23-331 

(2) lactose 

(3) cornstarch 

(4) soluble starch 

(5) magnesium stearate 



10.0 mg 
70.0 mg 
50.0 mg 
7.0 mg 
3.0 mg 



Example 6 



(1) Reference Example compound 23-331 

(2) sodium chloride 

(3) distilled water to total 



5.0 mg 
20.0 mg 
2 ml 



ind'water ESS foZe S3 2 7? ^ ^ Ch '° ride (2 ° ° m9) ^ diSS °' Ved in disti » ed "*er 

make the total 2.0 ml. The solut.on is aseptically filtered and filled into a 2 ml ampoule. The 
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. ampoule is sterilized and sealed to give a solution for injection. 

» 

Experimental Example 1 : 

5 [0460] The genetic manipulations described below were according to a method described in the book (Maniatis et 
al.. Molecular Cloning, Cold Spring Harbor Laboratory. 1989) or methods described in the protocols attached to the 
reagents. 

• i 

i ' > 

(1) Cloning of human p38 MAP kinase gene and preparation of recombinant baculovirus 

[0461] Cloning of human p38 MAP kinase gene was performed by a PCR method using, a primer set P38-U: 
5'-ACCACTCGAGAT GGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC -3' [SEQ ID NO: 
1] and PAGX: 5'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-3' [SEQ ID NO:2] made by the use of kidney 
cDNA (Toyobo : QUICK-Clone cDNA) as a template and referring to the base sequence of p38 MAP kinase gene 

15 reported by Han et al. (Science 265 {5173) : 808-811 (1994)). 

[0462] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 uL 10xLA PCR Buffer 3 uL2.5 mM dNTP solution, each 2.5 uL of 12.5 uM primer solutions, 
and 10 uL sterile distilled water were mixed. As the upper mixed solution : 1 uL human cardiac cDNA (1 ng/mL) as a 
template : 3 uX 1 0xLA PCR Buffer 1 u.L 2.5 mM dNTP solution, 0.5 uX TaKaRa LA Taq DNA polymerase (Takara 

20- Shuzo), and 24.5 uX sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the mixture was treated al 70°C for 5 min and for 5 min in an ice and ; thereafter 
the upper mixed solution was added to prepdre a reaction solution for PCR. A tube containing the reaction solution 
was set at'a thermal cycler (Perkin Elmer) : which was treated at 95 C C for 2 min. Further after repeating 35 times a 
cycle of 15 seconds at 95°C and 2 minutes at 68°C/ treatment was performed at 72°C for 8 minutes. The resulting 

25 PCR product was subjected to agarose gel (1%) electrophoresis, 1.1 kb DNA fragment containing p38 MAP kinase 
gene was recovered from the gel and, thereafter which was inserted into pT7Blue-T vector ^Takara Shuzo) to make 
the plasmid pHP38. 

[0463J The 4.8 kb!XholiKpnl fragment of the-plasmid'pFASTBAC1 (CIBGOBRL) and the 1 .1 kb Xhol-Kpn fragment 
■ of the abo.ve plasmid pHP38 were ligated to make the plasmid pFBHp38. , 
' 30 [0464] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to prepare 
the recombinant baculovirus virusstock BAC-HP38! ' . ' " 

(2) Cloning of human MKK3 gene and preparation of recombinant baculovirus 

35 [0465] Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U: 
S'-ACAAGAATTCATAACATATGGCTCATCATCATCATCATCATTCCAAGCCACCCGCACCCAA-S' [SEQ ID NO:3] and 
ILK-L: S'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT-S' [SEQ ID NO:4] made by the use of kidney cDNA (Toyobo, 
QUICK-Clone cDNA) as a template and referring to the base sequence of MKK3 gene reported by Derijard, B. et a!., 
Science 267 (5198), 682-685 (1995). 

40 [0466] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 uX 1 0xLA PCR Buffer, 3 uX 2.5 mM dNTP solution, each 2.5 uX of 12.5 u,M primer solutions, 
and 10 uX sterile distilled water were mixed. As the upper mixed solution, 1*jiL human kidney cDNA (1 ng/mL) as a 
template, 3 uX 10XLA PCR Buffer, 1 uX 2.5 mM dNTP solution, 0.5 uX TaKaRa LA Taq DNA polymerase (Takara 
Shuzo) and 24.5 \iL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 

45 the prepared lower mixed solution and the mixture was treated at 70°C for 5 minutes and for 5 minutes in an ice and, 
thereafter, the upper mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction 
solution was set at a thermal cycler (Perkin Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 
35 times a cycle of 15 seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72°C for 8 minutes. The 
resulting PCR product was subjected to agarose gel (1%) electrophoresis, 1.0 kb DNA fragment containing MKK3 

50 gene was recovered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make 
the plasmid pHMKK3. 

[0467] In order to mutate MKK3 into a constitutive active form (from Ser to GJu at 189 position, from Thr to Glu at 
position 193), a primer set SERXJ: S'-GGCTACTTGGTGGACGAGGTGGCCAAGGAGATGGATGCCGGCTGC-S' 
[SEQ ID NO:5] and SERX: 5'-GCAGCCGGCATCCATCTCCTTGGCCACCTCGTCCACCAAGTAGCC-3' [SEQ ID NO: 
55 6] was used to introduce a mutation by QuikChange Site-Directed Mutagenesis Kit (Stratagene), to obtain pcaMKK3. 
[0468] 4.8 kb EcoRI-Xbal fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1 .0 kb EcoRl-Xbal fragment 
of the above plasmid pcaMKK 3 were ligated to make the plasmid pFBcaMKK3. 

[0469] The plasmid pFBcaMKK3 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to pre- 
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pare the recombinant baculovirus virusstock BAC-caMKKS. 
(3) Preparation of active form p38 MAP kinase 

[0470] The Sf-2i cells were seeded on 100 mL Sf-90011 SFM medium (GIBCOBRi i tn i vin6 '„ , , 

a. 27'C for 24 hours. After each 0.2 mL of the virusstock BAC-HP^S and BA T 

were added, the culturing was further performed for 48 hours. ^^^^^ t ^T 

by centnf uga.ion (3000 rpm, 1 0 min), the cells were washed twice with PBS After TJll 9 ^ 

Lysis buffer (25 mM HEPES (pH 7.5), 1% Triton X. ,30 mM NaC mM EDTA T^^^T"*! 1 ° 

form pU MAP Jj^ ^^^2^ ^SSST ™ " ^ 
(4) Measurement of the enzyme inhibitory activity 

[0471] 2.5 uL of a test compound dissolved in DMSO wa^ aHrtoH tn 17 c , 

7.5), lOmM Magnesium Acetate) containing l^mB^^SS^ ^T" (25 mM HEPES (pH 

was maintained at 30°C for 5 minutes Th* rl^Z ? ^ EG 3nd 1 M9 Myelin Basic Prolein - wh 'ch 

[9--PJATP), A„er the ^1^^^ T" ^ ^ ^ ATR °' 1 ^ 
TCA solution. After the reaction solufi Z a owed s and a o'c for SSST ^ * addm9 5 ° * ? ° % 
transferred to GF/C filter (Packard J a n a m r n u • 0 C ,or 20 mi ™es. an acid insoluble fraction was 

Aner drying a, 45°C for ^ m^^i^O rJ^ji^!^ IK "J ^ ^ 25 ° mM ^ 
with a TopCount (Packard Japan) The concern? ion I C »S " , " ^ radioaclivi, y ™ measured 

of 3,P into an acid insolub.e fraciion i^fiSKSS ITZlT^T ^ 'T^ ^ 
shown in Table 45. bM 2 01 < Gra P n Pacl Software). The results are 



Table 45 



Reference Example Compound No. 

i ._ 


IC 50 (HM) 


, i 13-14 


0.086 


13-15 . 

i 


0.081 


' . 13-16 


" 0.060 


13-70 


0.026 


13-74 


, 0.63 



1 



Experimental Example 2 ' 

Measurement of inhibiting activity of TNF-a production 

concentration of TNF-a in the ^upematanTwas , IS^™ 9 *™*" W3S ° b1ained b V ^entrifugation. The 
(IC 50 value) of the tes, compo „ ne S^TS£X,p ^ ° Uan,ikine Kit) ' The Oration 

(Gr 5 a°phpad Software). The esu s are shol ££2 * 5 ° % MM ^ PRIMS 2 01 



Table 46 



Reference Example Compound No. 


'C 50 i\M) 


13-16 


- 0.14 


13-70 


0.18 


23-60 


0.046 
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[0473] From the above results, it can be seen that Compound (I) has an excellent inhibitory activity against p38 MAP 
kinase and TNF-a production. ! 

Industrial Applicability • » 

[0474] Compound (I) has an excellent p38 MAP kinase inhibitory activity and TNF-a inhibitory activity and can be 
used as a prophylactic and therapeutic agent tor cytokine-mediated diseases : such as p38 MAP kinase related dis- 
eases. TNF-a related diseases and the like. 



40 



45 



50 



55 
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SEQUENCE LISTING 
• <H0>Takeda Chenical Industries, Ltd! 

<120>p38 MAP Kinase Inhibitors •. ' 

<130>2627W00P 

■ . ■ • 

<150>JP1 1-22465] ' 
<1 51 >i 999-08-06 ' 
<160>6 

<210>1 " 

i 

<211>62 

<212>DNA ' 

<213>Artificial Sequence 
' <400>1 

ACCACTOGAG ATGGACTACA AGGACGACGA TGACAAGTCT CAGGAGAGGC CCACGTTCTA 60 
CC 

62 

' <210>2 ' 



it 



<21 ]>35 
&]2>DNA 

■I 

<213>Artificial Sequence 

<220> 

<223> 

<400>2 

ACCCGGTACC ACCAGGTGCT CAGGACTCCA TCTCT 

35 

<210>3 

<211>61 - 
<212>DNA 

<213>Artificial Sequence 
<400>3 



ACAAGAATTC ATAACATATG GCTCATCATC ATCATCATCA 1TCCAAGCCA CCCGCACCCA 
A 

61 



60 
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<210>4 

<211>32 

<212>DNA 



i i 



<213>Artificial Sequence 
<400>4 • 

•TCCCGTCTAG ACTATGAGTC TTCTCCCAGG AT 

<210>5 

<211>45 

<212>DNA 

► 

<213>Artificial Sequence 

< 

<400>5 

GGCTACTTGG TGGACGAGGT GGCCAAGGAG ATGGATGCCG GCTGC 
<210>6 



32 



45 



• 1 1 ■ . 



<211>45 ' ' 
<212>DNA 

<213 N >Artificial Sequence 
<400>6 

GCAGOCGGCA TCCATCTCCT TGGCCACCTC GTCCACCAAG TAGCC 



45 



Claims 

1. A p38 MAP kinase inhibitory agent comprising a 1 : 3-thiazole compound substituted at the 5-position by a pyridyl 
group optionally having substituent(s), a salt thereof or a prodrug thereof. 

2. A TNF-a production inhibitory agent comprising a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl 
group optionally having substituent(s), a salt thereof or a prodrug thereof, excluding a compound of the formula 
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3. The agent of claim 1 or 2. wherein thP 1 q thi Q ^i~ 

siti.cn by an aromatic group optionaly ^"SZK , , nd " " ' ^ 

4. The agent of claim 1 or 2. wherein the 1 ^ thi Q ™i« ~ 

5. The agent of claim 1 or 2 wherein the i -5 )h.„, ■ 

wnerem the 1 ,3-thiazole compound is a compound of the formula 



R 2 



R 3 " 



^^^^iSmMZ'^^T' 1 ^ 0P,i0na " y " aVin9 subst « u enl(s), a heterocyclic 
J represents a pyridyjgroup ^J^SSS^ « » ^ ^ 

represen,sa — group optionally having sub S ,«uent(s), or a saft thereof. 

The agent of Cairn 1 or 2. which is a prophylactic or therapeutic agent of cytokine-mediated diseases. 
The compound of claim 5, wherein FP is 
(i) a hydrogen atom, 

C 3 , cyc.oa, k y,, C, 14 aryl optionaiy So 2 S ?T ^l 8 '^'" ° Pti0na " y ha '°9 ena,ed 
aryloxy. C, 16 aralkyloxy, mercapto'optioSaiV ha^ 

no, mono-0,.6 alkylamino, mono-e 6 14 arylamino di-C aiL™ ^ A fr14 ^ th '°' ^ ara,k y»hio, ami- 
alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl C, Xxv carbonv 7r ' T ^ Ca *°^ C i-e 

aryloxy-carbonyl, C 7 16 aralkyloxy -caroonv, % Z * T V 4 a ^™ b ™Vl C 7 . 16 aralkyl-carbonyl. C 6 ' 
bamoyl, mono-C,, a^Syl o£ ^^Z?? anTf ea * M ^ ^ 

cydic carbamoyl, C,. 6 alkylsulfony c 6 "JZSZS^JZZ ^'-carbamoy., 5 or 6 membered hetero- 
alkyl-carbonylamino, C 6 14 aryl-carbonvla Jno r , V6 ^"'^ C 6-14 arylsulfinyl, formylamino, C, 6 
yisuffony.amino, C t 6 afk?^ C i-e a'Msulfonylamino. C 6 ' a' r 

bamoyloxy ^U/cSSSffi c" aM ^^T a'kcxy-carbonyloxy, mono-C, 6 alky -car- 
cyclic amino opt/onal.y having To 4 of oneo to & ,0 ? membe ^ -turated 
sulfur atom and an oxygen afom in addiZ Z ■? heteroatom(s) selected from a nitrogen atom a 
have substituents se.ee S e * *ZZ7c ""T r^*™ ^ (thiS «*» ma 
membered aromatic heterocyclic group and oxo 5 to 10 ^ 6 U ^ ^ 5 «o 1 6 

1 - 4 - one or .o kinds of -ro^^^ 
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in addition to carbon atoms, sulfo, sulfamoyL sulfinamoyl and sulfenamoyl].. 

(iii) a monovalent heterocyclic group obtained by removing one arbitrary hydrogen atom from a 5 to 14 mem- 
bered heterocycle containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the 
above-mentioned substituent group A, 

(iv) an acyl group represented by the formula: 

-(C=0)-R 5 ,-(C=0)-OR 5 , -(C=0)-NR 5 R 6 , -(C=S)-NHR 5 or -S0 2 -R 7 wherein R 5 represents (a) a hydrogen 
atom, (b) a C^_ 6 alkyl group ; a C 2 _ 6 alkenyl group : a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 . 14 aryl 
group or a C 7 .' 16 aralkyl group as defined in the above (ii)or (c) a heterocyclic group as defined in the above 
(iii). R 6 represents a hydrogen atom or a C^g alkyl group : R 7 represents (a) a C v6 alkyl group, a C 2 _ 6 alkenyl 
group, a C 2 . 6 alkynyl group, a C 3 _ 6 cycloalkyl group, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group as defined in 
the above (ii), or (b) a heterocyclic group as defined in the above'(iii), 

(v) an amino group (this amino group may have substituents selected from the group consisting of (a) a C,. 6 
alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 . 14 aryl group or a C 7 . 16 
aralkyl group as defined in the above (ii), (b) a heterocyclic group as defined in the above (iii). (c) an acyl group 
as defined in the above (iv), and (d) a C 1:6 atkylidene group optionally having substituent(s) selected from the 
above substituent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen 
atom and carbon atoms (this cyclic amino may have substituent(s) selected from the group consisting of C^g 
alkyl, C 6 . 14 aryl, C v6 alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo); 

R 2 represents a pyridyl group optionally having substituent(s) selected from the above substituent group 
A; and 

i 

R 3 represents (a) a C 6 . 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having 
substituents selected from the substituent group A or (b) a monovalent aromatic heterocyclic group obtained 
by removing one arbitrary hydrogen atom from a'5 to 14 membered aromatic heterocycle containing 1 to 4 of 
one or two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition • 
to carbon atoms said 5 to-14 membered aromatic heterocycle optionally havjng substituents selected from the- 
substituent group A. , 

4 

The agent of claim 5, wherein ■ 

R 1 is (a) a C 6 . 14 aryl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally 
halogenated C v6 alkyl, carboxy C 2 _g alkenyl, optionally halogenated C v6 alkoxy, C^g alkoxy-carbonyl-C^.g 
alkoxy, hydroxy, amino, mono- or di-C v6 alkylamino, carboxy, C v6 alkoxy-carbonyl, mono- or di-C v6 alkyl- 
carbamoyl, C 6 . 14 aryl-carbonylamino, alkylenedioxy, C,. 6 alkylthio, C 6 . 14 arylthio, C^g alkylsulfinyl, C 6 . 14 
arylsulfinyl, C v6 all<ylsulfonyl, C 6 . 14 arylsulfonyl and nitro, 

(b) C^g alkyl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
C-|.6 alk y'> carboxy C 2 . 6 alkenyl, optionally halogenated C^g alkoxy, C v6 alkoxy-carbonyl-C 1 _ 6 alkoxy, hydroxy, 
amino, mono- or di-C^g alkylamino, carboxy, C^g alkoxy-carbonyl, mono- or di-C^g alkyl-carbamoyl and C 6 _ 14 
aryl-carbonylamino, 

(c) C 3 . 6 cycloalkyl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halo- 
genated C^g alkyl, carboxy C 2 . 6 alkenyl, optionally halogenated C v6 alkoxy, C v6 alkoxy-carbonyl-C,_ 6 alkoxy, 
hydroxy, amino, mono- or di-C^g alkylamino, carboxy, C^g alkoxy-carbonyl, mono- or di-C,. 6 alkyl-carbamoyl 
and C 6 . 14 aryl-carbonylamino, 

(d) C 7 . 16 aralkyl group, 

(e) a 5 to 10 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 

(f) a 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom 
(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, which may 
have C 6 . 14 aryl, alkyl-carbonyl or oxo. 

(g) amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following (1) 
to (7) [(1) C v6 alkyl, (2) C 6 . 14 aryl, (3) C 7 . 16 aralkyl, (4) a 5 or 6 membered heterocyclic group containing 1 or 
2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 
(5) C^g alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl, C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C V g alkyl-car- 
bamoyl or 5 or 6 membered heterocyclic carbonyl group, optionally having 1 to 3 substituent(s) selected from 
halogen atom, C<,. 6 alkyl. C^g alkoxy, carboxy, C^g alkoxy-carbonyl, cyano, tetrazine and the like, (6) C 6 . 14 
aryl-carbamoyl group optionally having 1 to 3 substituent(s) selected from halogen atom, C^g alkyl. C^g alkoxy, 
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afCi y nel 1 l a,k0Xy ' Carb ° nyl ' ^ ^ " ^ «* ^ and ,7) *C M alkylamino-q, 

(h) a carboxy group. 

* •- ' ' 

9. The agen. of claim 5, wherein Ri is a C 6 . 14 aryl group optionally having C,. 6 alkylsulfonyl. 

10. The agen. of claim 5, wherein R 2 is a 4-pyridyl group optionally having'substituent(s). 

11. The agent of claim 5. wherein R3 is a C 6 . 10 aryl group optionally having substituent(s). ' 

12. The agent of claim 5. wherein R3 is a phenyl group optionally having substituen.(s)' ' 

5 substituexit(s) selected from C alkvlthin r „1 7 : ( ' 6 " 14 aryl 9roup °P Uo ™"y having 1 to 
R° is a C 6 . 14 aryl group optionally having 1 to 5 substituentts) selPrtPri f mm h=i™ 

C, 6 alkyl, optionally haiogenated C v6 alkoxy and carboxy ' ' °P tl0nal| y hal0 9ena,ed 

16. The agent of claim 5. wherein Ri is " 



^^^:^:^ZT n ^ tv ,o 5 subs,iiuem(s) seiected ,r ° m ^ 

alkyl-carbamoy. and C(M4 aryl-carbonylamino, ' * ^ a ^™ b °^ * *C,* 

(ii) a 5 membered heterocyclic group. 

(iii) an amino group having 1 or 2 substituent(s) selected from (1 ) C alkwi m r 

4 6 membered heterocyclic orouo and r »i J. u ■ Z 1 ' 6 V ' (2) C6 " 14 aryl ' (3 > C 7-16 aralkyl, 
or an amino group optionally having di^ a^Lintc 'a^^' Carb ° Xy 

TsclTZT n ° n ' ar0matiC CyC ' iC 8min0 9r ° UP ° pii0na,,y SUb£, ' i,U,ed * C i-e or oxo. or 



R 2 is a pyridyl group; and 
R 3 is a C 



X^hCli^C^cS C 10 f^f ^ < s > se '^ t^n halogen atom. C,, a.kylenedioxy, 
non-aromatic carbon ring) J * 9 UPS 83 subst,,uents ™y be bonded to form a 5 membered 

..ythematosus, CrohnTSLe SSTSI^. ' T!' au " >i '~ *™**««», ^l.mlc lupus 
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ease ; virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, con- 
gestive heart failure, hepatitis, k'idney failure, nephritis,. malignant tumor, transplantation, dialysis. hypotension or 
disseminated intravascular*coagulation. 

19. The agent of claim 1 or 2, which is a prophylacticor therapeutic agent of chronic rheumatoid arthritis or osteoar- 
thritis. ' ' 

20. N-Ethyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine, 
N-propyl-[4-(3,5-dimethylphenyI)-5>(4-pyridyl)-1 : 3-thiazol-2-yl']amine,' 
N-butyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine, 
N-benzyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine, 
N-propyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3*thiazol-2-yl]amine, 
N-isopropyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine, 
N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-y}]-r\T-phenylurea : . 
4-[[[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid, 
methyl 4-[2-[4-{methylthio)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-4-yl]phenyl ether, 
4-|4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfide, 
4-[4-(4-methoxyphenyl)-5-(4rpyridyl)-1 : 3-thiazol-2-yl]phenylmethylsulfoxide, 

4 1 

4-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenylmethylsulfoxide, 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfone, 
4-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfone, 
4-|4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yI]phenylm.ethylsulfide : 
4-|4-(4-ch!orophenylj-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfide, 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfoxide, 
4-[4-(4-ch!orophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfoxide, " 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfone, 
4-[4-(4-chlorophenyl)-5-(4-pyridy1)-1 ,3-thiazo!-2-yl]phenylmethylsultone, 

N-[4-(3,5-dimethylphenyl)-5-(4'pyridyl)-1 ,34hiazol : 2-yl]-N'-phenylurea, ■■' i 
2-hydroxy-N-[4-(4-methoxyphenyl) 7 5-(4-pyridyl)-1 ,3-thiazol-2-yl]propionamide, 
4-[4-(3 : 4-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenyimethylsulfide J 
4*[4-(3,4-dimethylphenyl)-5-(4-pyridyl)>1,3-thiazol-.2-yl]phenylmethylsulfoxide, • 
4-|4-(3 J 4-dimethylphenyl)-5-(4-pyrrdyl)-1,3-thiazol-2-yl]phenylmethyls;ulfone. 

2- hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide, 
4-[[[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]amino]carbonyl]benzoic acid, 

3- [[[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]amino]carbonyl]benzoic acid, 

4- (4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1 ,3-thiazole, methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl] 
phenylsulfide, 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 t 3-thiazol-2-yl]phenylsulfoxide, 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenylsulfone, or a salt thereof. 

21 . A method for inhibiting p38 MAP kinase, comprising administering an effective amount of a 1 ,3-thiazole compound 
substituted at the 5-position by a pyridyl group optionally having substituent(s), a salt thereof or a prodrug thereof 
to a mammal. 

22. A method for inhibiting TNF-a production, comprising administering an effective amount of a 1 ,3-thiazole compound 
substituted at the 5-position by a pyridyl group optionally having substituent(s), a salt thereof or a prodrug thereof, 
excluding a compound of the formula 




wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
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ring, and R is a hydrogen atom, an acyl group or a monovalent aromatic group havinq not more than ,n ra , hn „ 
atoms., which is bonded ,o a nitrogen atom by a carbon atom o, the aromatic ring' and aST.Zl 

• 23. A method for prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD) allergic disease 
.nf.ammat.on, Addison's disease, autoimmune hemolytic anemia, systemfc lupus erythematosus Ss d Lease 

muZe «r Um TH C6rebral h6m0rrha9 ^ C6rebral in,arC,i °^ ^ ■ 0^5^^ 

teoporosis, oxemia, Crohn s disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis oulmonarv ",«r 

ma S^ESTSSLT ^ CaCh6Xia - arteriosde ^^ Creutzfe.dt.JaJdiseas^ " 
matitis, A DS encephalopathy, meningitis, angina pectoris, cardiac infarction., congestive heart failure heoatitis 

^ZTZ^^r^ ,Um ° r hypotension or disseminS ! ascu a o ' 

aguiat,on which method compnses administering an effective amount of a 1 ,3-thiazole compound substituted at 
the 5,-pos.t.on by a pyndyl group optionally having subs«i I uen,(s), a sal, thereof or a prodrug thereof to a Immal 

24. A method for prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis which method comorfee, 

InZTT ef1 r tiVe am ° Um °' 3 1 3 - thia20,e C ° mp0Und substiI ^ a < the 5-po^on by a pyr'yTq roup 
optionally having substituent(s), a salt thereof or a prodrug thereof to a mammal. 9 P 

M ' S?,? 3 1 f' hia20le com P° unti substituted at the 5-position by a pyridyl group optionally havinq substituenUsl a 
salt thereof or a prodrug thereof for the production of a p38 MAP kinase inhibitor substrtuen.fs), a 

26 ' salt tiVofo?a a omir^ U r d ri SUbS,HU,?d " ^ 5 " P ° Si,i ° n by 8 Pyr ' dy ' 9r ° up havin 9 subs.i<uen,(s): a 

san inereo! or a procirug ; excluding a compound of the.formula 



1 1 • ■•«.., 



\ 




• » 



ZtXlTJtlTlT SUbS,it , U,ed "* 9r ° UP b ° nded ,0 3 thiaZ ° ,e rin9 by 9 carbon at °™ <* - -™tic 
atoms which I bondS ,„ T ** 9r ° UP " * monovalent aromatic 9'oup having not more than to carbon 

P~ by 3 Carb ° n a, ° m * - ""»* ** - a - ^reof, for the 

" ' 3 1 f thia20le com P° und substituted at the 5-position by a pyridyl group optionally havinq substituen,^ a 

b ,r u't ° r , a Pr0dm9 there0f f ° r the Pr ° dUC,i0n ° f an aQent for the Prophylaxis or treaLen of as^ma ch Sic 
P , r d,S6aSe (C0PD) ' a " ergiC diSeaSe ' infl «ion, Addison's disease, bo^SZ£^ 
a em a, systemic lupus erythematosus,. Crohn's disease, psoriasis, rheumatism, cerebral heZTage t£ 
infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis. Alzheimer* diseasT Parkinson? T 
ease, amyotrophic lateral sclerosis, diabetes, arthritis, osteoporosis, toxemia, cXs dtase ive co.ft s' 

sis, Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy meningitis anoinaoectork 
cardiac infarction congestive heart failure, hepatitis, kidney failure, nephritis, ma.ig^nt Zor Santa, on 
dialysis hypotension or disseminated intravascular coagulation. transplantation, 

28 ' Sfth! 8 1 f- ,hia20 ' e com P° und substituted at the 5-position by a pyridyl group optionally having substituentfsl a 



106 



EP 1 205 478 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/05198 



A. .CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D417/04, 417/14, A61K31/4439, 31/5377, A61P43/00, 11/06, 11/00, 
37/08. 29/00, 7/06, 9/10, 25/28, 25/16, A61P21/00,' 3/10, IS/02, 19/10, 39/02, 
1/04, 31/06, 7/08, 9/10, 31/12, 17/04, 9/04, 1/16, 13/12 , % 35/00 

According to, International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification syrnbpls) 

Int. CI 7 C07D417/04, 417/14, AGlk'31/4439, 31/5377', A61P43/00, 11/06, 11/00, 

37/08, 2'9/00, 7/06, 9/10, 25/28, 25/16, A61P23/00, S/10, 19702, 19/10, 39/02, 
,1/04, 31/06, 7/08, 9/10, 31/12, 17/04, 9/04, 1/16, 13/12, 35/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



i » ■ ■ c 



\ 



X 
A 



EP, 61425, A2 (CIBA-GEIGY A . -G . ) 
29 September, 19B2 (29.09.82), 
& 

US, 4451471, A&FI , 820087 7, A& 
DK, 82011 84, A&NO, 8200861, A& 
GB, 2098203, A&ZA, 82017 90, A& 

ES,:5105 ( 04,A&AU, 62 81 6 67 ,.A& .. „' ' 

JP, 57-183 767, A&IL, 65285, A& 

DD, 202705, A&ES, 522868, A& 1 1 

ES, 522 869, A&ES, 522867, A& 
ES; 537278, A&ES, 537277, A& " 
ES, 537343, A&ES, 537342, A 

EP, 149884, A2 ( TAKE DA CHEMICAL INDUSTRIES, LTD.), 

31 July, 1985 (31 .07.85) , 

U 

JP, 60- 58981, AtJP, 61 -10580, At 

WO, 99/21555, A2 (TAKEDA CHEMICAL INDUSTRIES , LTD .) , 

21 July, 1999 (21.07.99) , 

& 

AU, 98964 80 ,A&JP, 11 -19328 1,A& 



1 ,3, 6, 18, 19, 
25-28 



1-19, 25-28 



20 



1-19, 25-28 



Further documents are listed in the continuation of Box C. [J See patent family annex. 



Special categories of c ited docume nls: T" 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing B X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 

special reason (as specified) 

document feferring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later "&" 
than the priority date claimed 



later document published after the international filing date or 
priority dale and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel-or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document ii 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 November, 2000 (16.11-00) 



Date of mailing of the international search report 
24 October, 2000 (24.10.00) 



Name and mailing address of the ISA/ 
. Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



107 



EP 1 205 478 A1 



INTERNATIONAL SEARCH REPORT 



C (Continuation): DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

PCT/JPOO/05296 



Category* 



EX 



FX 



Citation of document, with indication, where appropriate, of the relevant passages 
EP , 1027050.A2 : ~~ " 

» * 

JP, 11-49762, A (JAPAN TOBACCO t NC 

23 February, 1999 (23.02.99) (Family: none) 

WO, 00/49015, Al (FUJISAWA PHARMACEUTICAL TO LTn \ 

24 August, 2000 (24.08.00) (Family: none) " 

WO, 99/64418, Al (NOVARTI S - ERFINDUNGEN VER- 
WALTUNGSGE S ELLS CHAFT MBH) , 
16 December, , 1999 (16.12.99) 
& AU, 9945063, A 



Relevant io claim No. 



1,4,6,18,19, 
25-28 

1.4,6,18,19, 
25-28 

1-6,6-16, 18, 19' 
, 25-26 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



108 



EP 1 205 478 A1 



lNTERNA^ONAL SEARCH REPORT 



International application No. 

PCT/JPOO/05198 



Box 1 Observations where certain claims w.ere found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article i7(2)(a) for the following reasons: 



Claims Nos.: 21-24 

because they relate to subject matter not required to be searched by this Authority, namely: 

The inventions as set forth in claims 21 to 24 pertain to methods for treatment 
of the human body by therapy. 



2. LJ Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. [J Claims Nos.: 

because they are dependent claims and arc not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuatinn of llem'2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1. Q As all required additional search fees were timely paid by the applicant, this' international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. £ No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

1 | No protest accompanied the payment of additional search fees. 



Form PCT/1SA/210 (continuation of first sheet (1)) (July 1992) 



109 



t 



\ 



